








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































728.3.3  Bedding & Backfill Material. 
 

728.3.3.1  Backfill material for corrugated PVC pipe shall consist of gravel, sand or sandy 
silt soil as shown on the plans.  Backfill shall be free of organic material or frozen clumps.  
Backfill for pipe with diameters 15 inches or less shall have a maximum particle size of ¾ 
inch.  Backfill for pipe with diameters greater than 15 inches shall have a maximum 
particle size of 1½ inches. 
 

728.3.3.1.1  Gravel and sand shall consist of a well-graded mixture of stone fragments, 
gravel and sand and shall be in accordance with AASHTO M 145, Class Al or A3. 
 
728.3.3.1.2  Sandy silt soil shall consist of non-plastic granular material with silt 
content higher than that of gravel or sand, and shall be in accordance with AASHTO M 
145, Class A2-4 or A2-5. 

 
728.3.3.2  Bedding material for pipe with diameters 15 inches or less shall have a 
maximum particle size of ¾ inch.  Bedding material for pipe with diameters greater than 15 
inches shall have a maximum particle size of 1¼ inches. 

 
728.3.4  Installation. 

 
728.3.4.1  Trench Requirements.  The pipe shall be installed in a trench whether 
installed below grade or in an embankment.  The construction sequence shall be as 
shown on the plans.  When pipe is installed in an embankment, the embankment shall be 
placed and compacted to the required density to a minimum elevation of one foot above 
the top of pipe before a subtrench is excavated.  The bedding shall be placed to the 
required thickness and grade, taking care to avoid compaction of the bedding under the 
middle one third of the pipe.  The bedding outside the middle one third of the pipe shall be 
compacted to the required density shown on the plans before placing the pipe.  The 
material under the haunches of the pipe shall be properly compacted. 
 
728.3.4.2  Bedding in Unsuitable Material.  If rock is encountered, the bedding depth 
shall be increased to 6 inches below the bottom of the pipe.  If soft, spongy or unstable 
material is encountered, that material shall be removed and excavated to a minimum 
depth of 10 inches below the bottom of the pipe, and replaced with a suitable granular 
material.  Payment for removal of unsuitable material and for backfilling will be made in 
accordance with Section 206.6.3, unless the unsuitable material is a result of the 
contractor's operations, in which case the removing and backfilling shall be at the 
contractor's expense. 
 
728.3.4.3  Backfilling.  Backfilling shall be completed as soon as practical.  Suitable 
backfill material free from large lumps, clods or rocks shall be placed alongside the pipe 
and compacted as shown on the plans.  The placement of the remainder of the backfill 
shall be conducted in such a manner as to prevent misalignment of the pipe, and in 
accordance with Section 203.  Backfill shall be compacted to a minimum of 90 percent 
standard maximum density or otherwise specified embankment density. 
 
728.3.4.4  Construction Loading.  Before heavy construction equipment is operated over 
the pipe, the contractor shall provide adequate depth and width of compacted backfill or 
other cover to protect the pipe from damage or displacement.  Any damage or 
displacement shall be repaired or corrected at the contractor's expense. 
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728.3.4.5  Pipe Plugs.  The ends of all pipe stubs for future connections at inlet and 
manhole structures and of all pipe installed as a portion of future sewers shall be sealed 
with suitable plugs.  The plugs shall be installed in such a manner as to prevent infiltration 
of dirt into the pipe. 

 
728.3.5  Inspection.  The internal diameter of the barrel shall not be reduced by more than 
7.5 percent of the pipe’s base inside diameter when measured no less than 30 days following 
completion of installation.  After the roadway has been completed and before final acceptance 
of the project, the engineer will select at least 25 percent of the pipe for inspection for proper 
installation.  A more extensive inspection will be conducted if pipe is found to be improperly 
installed.  Any section of pipe found to be improperly installed shall be replaced or repaired by 
the contractor at the contractor’s expense to the satisfaction of the engineer.  Repaired or 
replaced pipe will be retested as deemed necessary by the engineer.  The contractor shall 
provide equipment and assistance as deemed necessary by the engineer to perform any 
testing.  Pipe deflections will be determined by the engineer by having the contractor pushing 
or pulling a mandrel through the pipe, or verifying deflections by other methods approved by 
the engineer.  Mandrels used for deflection testing may have either fixed or adjustable arms, 
but shall be approved by the engineer prior to use.  The following will constitute improper 
installation: 
 

a) If alignment is in excess of 15 percent, will restrict flow or will cause excessive 
ponding within the pipe. 

 
b) Any section of pipe with deflections greater than 7.5 percent. 

 
c) If settlement is greater than one inch at five percent or more joints. 

 
d) The pipe shows evidence of being crushed or buckled at any location. 

 
e) The pipe shows evidence of joint separation. 

 
728.4  Method of Measurement.  Final measurement will not be made except for authorized 
changes during construction or where appreciable errors are found in the contract quantity.  When 
two different diameters of pipe are shown on the plans for a given location for Group B or Group C 
pipe, the quantity of pipe installed will be based on the plan quantity for the larger diameter pipe 
and will not be considered an appreciable error in the contract quantity if the smaller allowed 
diameter pipe is used.  Where required, measurement of corrugated PVC pipe, complete in place, 
will be made to the nearest foot along the geometrical center of the pipe.  Measurement will 
include any other pipe used to protect the corrugated PVC pipe from exposure to sunlight.  The 
revision or correction will be computed and added to or deducted from the contract quantity. 
 
728.5  Basis of Payment. 
 

728.5.1  The accepted quantities of pipe, complete in place, including all necessary tees, 
bends, wyes, cutting and joining new pipe to existing pipe, unless otherwise specified, will be 
paid for at the contract unit price for each of the pay items included in the contract.  When two 
different diameters of pipe are shown on the plans for a given location for Group B or Group C 
pipe, the contract unit price for the larger diameter pipe will be used for payment purposes. 
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728.5.2  Unless specified otherwise, no direct payment will be made for the following: 
 

a) Material or work required for placing couplings on exposed ends of the pipe. 
 

b) Any required backfilling, except as specified in Section 206.6.3. 
 

c) Construction of bedding or for bedding material. 
 

d) Trench excavation and backfilling, except when Class 3 Excavation is specified 
in the contract documents for a given pipe location.  When specified, payment 
for Class 3 Excavation will be made in accordance with Section 206. 

 
e) Furnishing and installing plugs. 

 
f) Work or equipment to perform deflection testing. 
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Section 730 Polyethylene Pipe Culverts 
 
 
730.1  Description  This work shall consist of providing corrugated polyethylene pipe of the 
diameter designated, placed and backfilled as specified in the contract documents or as directed 
by the engineer. 
 

730.1.1  The contract will specify either the type of pipe or the group of permissible types of 
pipe.  If a group of permissible types is specified, the contractor shall use any of the types 
listed within the specified group as follows: 

 
Group I 
 

Reinforced Concrete Pipe 
Vitrified Clay Culvert and Sewer Pipe 
Corrugated Metallic-coated Steel Pipe 

 
Group II 
 

Reinforced Concrete Pipe 
Corrugated Metallic-coated Steel Pipe 
Corrugated Aluminum Alloy Pipe 

 
Group III 
 

Reinforced Concrete Pipe 
Corrugated Metallic-coated Steel Pipe 
Corrugated Aluminum Alloy Pipe 
Corrugated Polyethylene Pipe 

 
730.1.2  If the contract specifies corrugated polyethylene pipe or if the contract specifies 
culvert pipe by group and the contractor elects to furnish corrugated polyethylene pipe, the 
allowable overfill height shall be in accordance with the plans, unless specified otherwise.  
Minimum cover will be measured as shown on the plans. 
 
730.1.3  If the contract specifies culvert pipe by group and the contractor elects to furnish 
metal pipe, the culvert shall be constructed in accordance with Section 725.  If the contractor 
elects to furnish concrete or vitrified clay pipe, the pipe culvert shall be constructed in 
accordance with Section 726.  If the contractor elects to furnish corrugated PVC pipe, the pipe 
culvert shall be constructed in accordance with Section 728. 
 
730.1.4  When Group B and Group C pipe are specified, two pipe diameters will be shown on 
the plans at those locations.  The first dimension will indicate the diameter of pipe that shall be 
provided if the contractor elects to provide pipe for that location with a corrugated interior wall, 
and the second dimension provided in parenthesis will indicate the diameter of pipe that shall 
be provided if the contractor elects to provide pipe for that location with a smooth interior wall.  
The specified diameters may be the same or different and will be dependent upon the design 
features for that pipe location.  Regardless of which diameter of pipe is selected for a given 
location, the pipe flow line shall be maintained at the elevations shown on the plans. 
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730.1.5  Pipe used for storm sewers may be any of the pipe types listed under Group B pipe, 
with the following exceptions.  All corrugated metal culvert pipes shall be Type IA or Type IR.  
Sewer pipe placed beneath the paved portion of roadways with average daily traffic greater 
than 3500 vehicles per day shall be Group A pipe.  No other substitutions will be permitted, 
regardless of what type or group of pipe is specified for storm sewers outside of the paved 
portion for these roadways. 
 

730.2  Materials.  All material shall be in accordance with Division 1000, Material Details, and 
specifically as follows: 

 
Item Section 
 
Metallic-Coated Steel End Sections ............................................1020 
Precast Concrete Flared End Sections .......................................1032 
Corrugated Polyethylene Pipe .....................................................1047 

 
730.3  Construction Requirements. 

 
730.3.1  Handling.  All pipe shall be handled to avoid damage.  Damaged pipe will be rejected 
and shall be repaired or replaced at the contractor’s expense to the satisfaction of the 
engineer. 

 
730.3.2  Laying. 

 
730.3.2.1  Flexible pipe shall be laid as shown on the plans, with bell ends upstream and 
with the spigot end entered the full length into the adjacent section of pipe.  Any pipe that 
is not in true alignment or that shows any undue settlement after laying shall be taken up 
and re-laid at the contractor's expense.  Camber shall be built into the pipe structure to 
allow for settlement from fill loads if shown on the plans or directed by the engineer. 
 
730.3.2.2  Joints shall be soil tight and shall be installed such that the connection of pipe 
sections will form a continuous line free from appreciable irregularities in the flow line.  
Field joints may be corrugated bands, double bell couplings, bell and spigot pipe ends with 
a rubber o-ring gasket in accordance with ASTM F 477, or an alternative connection 
approved by the engineer. 

 
730.3.3  Bedding & Backfill Material. 

 
730.3.3.1  Backfill material for polyethylene pipe shall consist of gravel, sand or sandy silt 
soil as shown on the plans.  Backfill shall be free of organic material or frozen clumps.  
Backfill for pipe with diameters 15 inches or less shall have a maximum particle size of ¾ 
inch.  Backfill for pipe with diameters greater than 15 inches shall have a maximum 
particle size of 1½ inches. 
 

730.3.3.1.1  Gravel and sand shall consist of a well-graded mixture of stone fragments, 
gravel and sand, and shall be in accordance with AASHTO M 145, Classification Al or 
A3. 
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730.3.3.1.2  Sandy silt soil shall consist of non-plastic granular material with silt 
content higher than that of gravel or sand, and shall be in accordance with AASHTO M 
145, Classification A2-4 or A2-5. 

 
730.3.3.2  Bedding material for pipe with diameters 15 inches or less shall have a 
maximum particle size of ¾ inch.  Bedding material for pipe with diameters greater than 15 
inches shall have a maximum particle size of 1¼ inches. 

 
730.3.4  Installation. 

 
730.3.4.1  Trench Requirements.  Pipe shall be installed in a trench, whether installed 
below grade or in an embankment.  The construction sequence shall be as shown on the 
plans.  When pipe is installed in an embankment, the embankment shall be placed and 
compacted to the required density to a minimum elevation of one-foot above the top of 
pipe before a subtrench is excavated.  The backfill shall be placed to the required 
thickness and grade taking care to avoid compaction of the backfill under the middle one 
third of the pipe.  The backfill outside the middle one third of the pipe shall be compacted 
to the required density shown on the plans before placing the pipe.  Compaction of backfill 
material under the haunches of the pipe shall be accomplished without disturbing the pipe 
alignment. 

 
730.3.4.2  Bedding in Unsuitable Material.  If rock is encountered, the bedding depth 
shall be increased to 6 inches below the bottom of the pipe.  If soft, spongy or unstable 
material is encountered, the material shall be removed and excavated to a minimum depth 
of 10 inches below the bottom of the pipe and replaced with a suitable granular material.  
Payment for removal of unsuitable material and for backfilling will be made in accordance 
with Section 206.6.3, unless the unsuitable material is a result of the contractor's 
operations, in which case removing and backfilling shall be at the contractor's expense. 

 
730.3.4.3  Backfilling.  Backfilling shall be completed as soon as practical.  Suitable 
backfill material free from large lumps, clods or rocks shall be placed alongside the pipe 
and compacted as shown on the plans.  The placement of the remainder of the backfill 
shall be conducted in a manner to prevent misalignment of the pipe and in accordance 
with Section 203. 
 
Backfill shall be compacted to a minimum of 90 percent standard maximum density or 
otherwise specified embankment density. 

 
730.3.4.4  Construction Loading.  Before heavy construction equipment is operated over 
the pipe, the contractor shall provide adequate depth and width of compacted backfill or 
other cover to protect the pipe from damage or displacement.  Any damage or 
displacement shall be repaired or corrected at the contractor's expense. 

 
730.3.4.5  Pipe Plugs.  The ends of all pipe stubs for future connections at inlet and 
manhole structures and of all pipe installed as a portion of future sewers shall be sealed 
with suitable plugs.  Plugs shall be installed in a manner preventing infiltration of dirt into 
the pipe.  No direct payment will be made for furnishing and installing plugs. 
 
730.3.4.6  Skewed Ends.  A pipe end may be cut to a maximum angle of 10 degrees to 
provide a skewed end. 
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730.3.5  Inspection.  The internal diameter of the barrel shall not be reduced by more than 5 
percent of the pipe’s nominal inside diameter when measured no less than 30 days following 
completion of installation.  After the roadway has been completed and before final inspection 
of the project, the engineer will inspect all pipe locations for proper installation.  Any section of 
pipe found to be improperly installed, shall be replaced or repaired by the contractor at the 
contractor’s expense and to the satisfaction of the engineer.  Repaired or replaced pipe will be 
re-inspected by the engineer.  The contractor shall provide equipment and assistance as 
deemed necessary by the engineer to perform any testing.  Pipe deflections will be 
determined by the engineer by having the contractor either pushing or pulling a mandrel 
through the pipe, or verifying deflections by other methods approved by the engineer.  
Mandrels used for deflection testing may have either fixed or adjustable arms, but shall be 
approved by the engineer prior to use.  The following will constitute improper installation: 

 
a) If any horizontal or vertical alignment is in excess of 15 percent from plan 

alignment, will restrict flow or will cause excessive ponding within the pipe. 
 

b) Any section of pipe with deflections greater than 5 percent, based upon the 
units of measurement used in fabricating the pipe. 
 

c) If settlement is greater than one inch at 5 percent or more joints. 
 

d) The pipe shows evidence of being crushed or buckled at any location. 
 

e) The pipe shows evidence of joint separation. 
 

730.4  Method of Measurement. 
 

730.4.1  Final measurement will not be made except for authorized changes during 
construction or where appreciable errors are found in the contract quantity.  When two 
different diameters of pipe are shown on the plans for a given location for Group B or Group C 
pipe, the quantity of pipe installed will be based on the plan quantity for the larger diameter 
pipe and will not be considered an appreciable error in the contract quantity if the smaller 
allowed diameter pipe is used.  Where required, measurement of flexible pipe, complete in 
place, will be made to the nearest foot along the geometrical center of the pipe.  The revision 
or correction will be computed and added to or deducted from the contract quantity. 
 
730.4.2  Excavation for placing pipe, pipe-arches, corrugated metal drop inlets and metal 
curtain walls will not be measured, except when excavation of the installation is shown on the 
plans. 
 

730.5  Basis of Payment. 
 

730.5.1  The accepted quantities of pipe, complete in place, including all necessary tees, 
bends, wyes, cutting and joining new pipe to existing pipe unless otherwise specified, will be 
paid for at the contract unit price for each of the pay items included in the contract.  The 
accepted quantities of pipe by groups will be paid for in accordance with the item numbers, 
pay items and pay units listed.  When two different diameters of pipe are shown on the plans 
for a given location for Group B or Group C pipe, the contract unit price for the larger diameter 
pipe will be used for payment purposes. 
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730.5.2  Unless specified otherwise, no direct payment will be made for the following: 
 

a) Material or work required for placing couplings on exposed ends of pipe. 
 

b) Any required backfilling, except as specified in Section 206.6.3. 
 

c) Construction of bedding or bedding material. 
 

d) Trench excavation and backfilling, except when Class 3 Excavation is shown 
on the plans for a given pipe location.  When shown on the plans, payment for 
Class 3 Excavation will made in accordance with Section 206. 
 

e) Furnishing and installing plugs. 
 

f) Work or equipment to perform deflection testing. 
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Section 731 Precast Reinforced Concrete Manholes 
 and Drop Inlets 
 
 
731.1  Description.  This work shall consist of furnishing and installing precast concrete 
manholes and drop inlet sections on a poured-in-place concrete footing as shown on the plans.  
Precast reinforced concrete manholes and drop inlets may only be used on County-maintained 
right-of-way after approval is granted by the Director. 
 
731.2  Materials. 
 

731.2.1  All materials shall conform to Division 1000, Materials Details, and specifically as 
follows: 

 
Item Section 
 
Precast Reinforced Concrete Manhole 
 and Drop Inlet Sections ...................................................1033 
Concrete Curing Material .............................................................1055 
Plastic Joint Compound for Vitrified 
 Clay and Concrete Pipe ...................................................1057 
Tubular Joint Seal ........................................................................1057 
Mortar for Pipe Joints ...................................................................1066 

 
 

731.2.2  Concrete for footings shall be Class A (MSD).  Air entrainment will not be required.  
Concrete shall be placed and float finished.  After finishing, concrete shall be cured in the 
same manner as required for concrete pavement except that transparent membrane shall be 
used in lieu of pigmented membrane.  Detailed shop drawings must be submitted and 
approved before this method may be used. 

 
731.3  Construction Requirements. 
 

731.3.1  Placement.  Precast concrete manhole and drop inlet sections shall be carefully 
placed true to line and grade, and joints sealed in accordance with the applicable provisions of 
Section 726. 

 
731.3.2  Footings.  Footings shall be constructed to the size and shape shown on the plans.  
Forms will not be required. 

 
731.4  Method of Measurement. 
 

731.4.1  Measurement of precast concrete manholes and drop inlets, complete in place, will 
be made to the nearest foot as shown on the plans.  The depth of the structure will be the 
vertical distance from the top of the uppermost precast section to the invert flowline.  Final 
measurement will not be made except for authorized changes during construction, or where 
appreciable errors are found in the contract quantity.  The revision or correction will be 
computed and added to or deducted from the contract quantity. 
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731.4.2  Excavation will be measured and paid for in accordance with Section 206.  Final 
measurement will not be made except for authorized changes during construction, or where 
appreciable errors are found in the contract quantity.  The revision or correction will be 
computed and added to or deducted from the contract quantity. 

 
731.5  Basis of Payment. 
 

731.5.1  The accepted quantities of precast manholes and drop inlets, complete in place, 
including any necessary cutting or joining of new pipe or existing pipe to the structure, unless 
otherwise specified, will be paid for at the unit bid price for each of the pay items included in 
the contract. 

 
731.5.2  No direct payment will be made for: 

 
a) Backfilling. 

 
b) Footing concrete. 

 
c) Steps. 

 
d) Weep holes, including excavation, permeable granular backfill, 4 inch drain 

tile with weep holes, or any other work incidental thereto. 
 



Section 732 Flared End Sections 
 
 
732.1  Description.  This work shall consist of furnishing and installing precast concrete or metal 
flared end sections of the size and shape shown on the plans. 
 

732.1.1  Precast concrete flared end sections shall be used with concrete or vitrified clay 
culvert pipe. 

 
732.1.2  Metal flared end sections shall be used with metal culvert pipe. 

 
732.1.3  End sections for HDPE and PVC pipe may be either precast concrete or metal flared 
end sections of the pipe group type specified for that application. 

 
732.2  Materials. 
 

732.2.1  All materials shall conform to Division 1000, Materials Details, and specifically as 
follows: 

 
Item Section  
 
Flared End Sections ....................................................................1020 
Precast Concrete Flared End Sections .......................................1032 
Plastic Joint Compound for Vitrified 
 Clay and Concrete Pipe ...................................................1057 
Tubular Joint Seal ........................................................................1057 
Mortar for Pipe Joints ...................................................................1066 
Safety Bars and Longitudinal Bars ................................... ASTM A 53 
Bar Grate ......................................................................... ASTM A 575 

 
 

732.2.2  Headwalls and intake and outlet structures shall be constructed of Class B-1 air-
entrained concrete as required on the project plans meeting the requirements of Section 501.  
Materials proportioning, air-entraining, mixing, slump, and transporting of the portland cement 
concrete shall be in accordance with Section 501.  Concrete shall be placed and cured in 
accordance with the applicable provisions of Section 703.  When toe walls are precast, they 
may be constructed of any of the above specified concrete mixtures or they may be 
constructed of the same mixture used to fabricate the precast concrete flared end sections.  
Precast toe walls may be cured in accordance with Section 703 or in the same manner as the 
flared end sections. 

 
732.3  Construction Requirements. 
 

732.3.1  Flared end sections shall be joined to pipes or pipe-arches as shown on the plans.  
They shall be carefully placed to the line and grade of the structure on a uniformly firm soil 
foundation shaped to fit the lower part of the end section.  Soft or unsuitable earth at the base 
of the structure shall be removed and replaced with crushed limestone in accordance with 
Section 726.3.11.6. 
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732.3.1.1  Precast Concrete Flared End Sections.  Reinforced concrete pipe flared end 
sections shall be precast and of the size shown on the project plans.  They shall meet all 
applicable requirements of ASTM C 76.  The joint material between the end section and 
the adjoining pipe shall be the same as that used for the pipe joints and shall be installed 
in the same manner.  Toe walls shall be of the size and shape shown on the plans and 
may be precast or cast-in-place.  Forming of cast-in-place toe walls will not be required. 

 
732.3.1.1.1  Where shown on the project plans, outlets of storm water lines 
discharging into creeks and large unlined channels will be constructed as shown in the 
Standard Drawing using a single length of galvanized corrugated metal pipe.  The 
concrete collar junction of the corrugated pipe and the storm sewer shall be of Class A 
(MSD) concrete as shown on the Standard Drawing C604.41. 

 
732.3.1.2  Metal Flared End Sections.  End sections shall be joined to the pipe or pipe-
arch as shown on the plans.  The toe plate, if specified, shall be set in a trench or driven to 
the proper elevation.  Care shall be taken to avoid damage to the metal. 

 
732.3.2  Safety Slope End Section.  The safety slope end section shall consist of a metal-
flared end section, a safety bar system or a bar grate system, toe plate extension, if required 
in the contract, and any fasteners required for attachment to the culvert pipe. 

 
732.3.2.1  Construction Requirements.  Safety slope end sections shall be attached as 
shown on the plans and shall be placed to the line and grade of the structure on a 
uniformly firm soil foundation shaped to fit the lower part of the end section. 

 
732.3.2.2  Toe Plate Extension.  The toe plate extension, if required, shall be attached to 
the end section as shown on the plans. 

 
732.3.2.3  Safety Bar System.  Safety bars will be required on end sections of culvert 
pipes 24 inches in diameter or greater.  The number, size and spacing of safety bars shall 
be as shown on the plans.  

 
732.3.2.4  Bar Grate System.  In lieu of the safety bar system, the bar grate system may 
be used.  If used, the bar grate system shall be fabricated and installed as shown on the 
plans. 

 
732.4  Method of Measurement.  The in-place price for Flared End Sections shall include all 
costs for flared end section, concrete, toe walls, excavation, and bedding, and shall be paid per 
each at the contract unit bid price. 
 
732.5  Basis of Payment.  The unit prices bid for metal flared end sections will be considered to 
include the toeplate shown on the Standard Drawing included in the plans.  Payment will be made 
for each completed headwall, or intake or outlet structure at the respective lump sum bid price for 
each completed structure.  Each lump sum bid price shall include all costs of forms, concrete, 
reinforcing steel, preparing the end of pipes or conduits, general excavation for the structure, and 
all work as shown or specified for the completed structure. 
 



Section 733 Precast Concrete Box Culverts 
 
 
733.1  Description.  This work shall consist of furnishing and installing concrete box culverts.  
Where the construction of cast-in-place single or multi-cell reinforced concrete box culverts is 
specified, the contractor may be granted the option of constructing such culverts using precast 
reinforced concrete box sections and headwalls subject to the conditions specified in the contract.  
The Director will grant approval for the use of precast concrete box culvert sections on a case by 
case basis. 
 

733.1.1  Precast concrete box culvert sections shall be constructed and installed in 
accordance with the "Standard Construction Specifications for Sewage and Drainage 
Facilities" published by the Metropolitan St. Louis Sewer District (MSD), when the drainage 
system is to be installed and maintained within the sewer district's jurisdiction.  Precast box 
culverts under MSD's jurisdiction will be clearly marked as such on the project plans.  For all 
other cases, additional criteria will govern the construction and installation of precast box 
culvert sections, as noted. 

 
733.2  Materials.  All materials shall conform to Division 1000, Materials Details, and specifically 
as follows: 
 

Item Section 
 
Precast Box Culverts ...................................................................1049 
Plastic Joint Compound for Vitrified Clay and Concrete Pipe .....1057 
Tubular Joint Seal ........................................................................1057 
Mortars and Grout ........................................................................1066 
Waterproofing Materials ...............................................................1072 
Filter Fabric ..................................................................................1074 

 
733.3  Construction Requirements. 
 

733.3.1  Subgrade Preparation and Bedding.  Excavation and backfilling for precast box 
sections and end sections shall be in accordance with the requirements of Section 206, except 
that a layer of granular material at least 6 inches thick shall be placed immediately below the 
elevation of the bottom of box and end sections.  The granular material shall meet the 
requirements of Section 1007 for Types 1, 2, or 3 aggregate, and shall be placed to extend at 
least 18 inches on each side of the structure.  The bedding shall be compacted to provide 
uniform support for the bottom of the box and end sections.  No direct payment will be made 
for furnishing, placing, or compacting the granular material. 

 
733.3.2  Placement.  Individual box sections shall be set to lines and grade shown on the 
plans with the groove end upstream, and the spigot end extended full length into the adjacent 
downstream section of box. 

 
733.3.2.1  Joints.  All joints between individual box sections shall be sealed with an 
approved joint system.  Trowel grade compounds shall be applied to both mating surfaces.  
Rope or tape type plastic joint compound shall be applied in accordance with the 
manufacturer's recommendations.  The joints shall be forced together with excess 
compound extruding both inside and outside the joint.  Excess compound shall be 
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removed from the interior surface.  Joints between box sections shall be uniform for the full 
perimeter.  External sealing bands shall be installed in accordance with the plans. 

 
733.3.2.2  Lift Holes.  Where lift holes as approved on the drawings have been used, the 
holes shall be filled with expansive mortar or tapered precast mortar plugs to provide a 
watertight section.  The mortar shall be finished flush on the inside of the box and shall be 
properly cured on the outside.  Tapered precast plugs shall be thoroughly sealed with 
plastic joint compound material.  Lifting devices shall have sufficient bearing on the inside 
of the box section to avoid damage resulting from a concentration of stresses around the 
lift holes. 

 
733.3.2.3  Muli-Cell Box Culvert.  When multi-cell box culverts are used, a 2 inch 
minimum space shall be left between adjacent precast sections.  Following the installation 
of the end sections, the 2 inch space between parallel sections shall be entirely filled with 
mortar or grout.  After the mortar has attained sufficient strength, backfilling of the sections 
in accordance with Section 206 may begin. 

 
733.3.2.4  Filter Fabric.  When specified, filter fabric shall encapsulate the outside surface 
of all connections when sand or granular fill is expected to come into contact with the 
structure.  Fabric shall extend past each joint a minimum of 12 inches. 

 
733.3.2.5  Waterproofing.  In cases where the deck of the structure is intended to be 
overlaid with asphaltic concrete or driven on directly, a waterproofing system shall be 
applied in accordance with the plans. 

 
733.4  Method of Measurement. 
 

733.4.1  If the contractor, at his option, constructs alternate precast box culverts, 
measurement will be made as provided for cast-in-place structures for Class B concrete and 
reinforcing steel culverts. 

 
733.4.2  If precast box culverts are specified in the contract, precast box culverts, complete in 
place including end sections, will be measured to the nearest foot along the geometrical 
center of culvert floors.  Final measurement will not be made except for authorized changes 
during construction or where appreciable errors are found in the contract quantity. 

 
733.5  Basis of Payment. 
 

733.5.1  Accepted optional precast concrete box culverts, including end sections, will be paid 
for at the unit price for each of the pay items included in the contract for cast-in-place concrete 
box culverts.  Where the option of using precast concrete box culvert sections has been 
granted, a reduction in the unit price of items for cast-in-place structures may be required. 

 
733.5.2  If precast box culverts are specified in the contract, the accepted quantities for 
concrete box culverts, complete in place including end sections, will be paid for at the unit 
price for pay items included in the contract. 

 



Section 734 Installation of Pipe by Horizontal Boring Methods 
 
 
734.1  Description.  This work shall consist of furnishing and installing reinforced concrete pipe 
culvert (gasket-type) or steel pipe by horizontal boring methods underneath existing pavements at 
locations shown on the plans or as directed by the engineer.  The minimum depth of installation 
shall be dependent upon the method used and the diameter of the pipe, and will require review 
and approval from the engineer before the start of this work. 
 
734.2  Materials.  The class of pipe specified in the contract item will be determined for vertical 
load only.  Additional reinforcement or strength of pipe required to withstand jacking pressure shall 
be determined by the contractor and shall be furnished at the contractor's expense.  If pipe 
ramming or auger boring is the horizontal boring method specified for use, steel casing pipe shall 
be used.  All material shall be in accordance with Division 1000, Material Details, and specifically 
as follows: 
 

Item Section 
 
Reinforced Concrete Culvert, Storm Drain and Sewer Pipe .......1026 
Fiberglass-Reinforced Polymer Mortar Pipe ...............................1075 

 
 
734.3  Construction Requirements. 
 

734.3.1  The contractor shall protect the horizontal bore work area as shown on the plans. 
 
734.3.2  Variations from theoretical alignment and grade for the completed pipe shall not 
exceed 6 inches for each 100 feet of pipe.  Pavement or ground surface heave or settlement 
above the installation will not be permitted.  To determine if heave or settlement is occurring, 
the contractor shall undertake surface monitoring measurements.  

 
734.3.3  The excavated hole shall be no more than 1/10 foot greater than the outside diameter 
of the pipe.  Sluicing and jetting with water as a primary means of soil cutting will not be 
permitted.  When material tends to cave in from outside these limits, a metal shield shall be 
used ahead of the first section of pipe when pipe jacking, microtunneling or auger boring. 

 
734.3.4  If the excavated hole is formed by Horizontal Directional Drilling (HDD), the boring 
equipment used to bore the hole shall be of proper type and in proper working order to ensure 
the work is performed to the satisfaction of the engineer.  The size of installations by the 
directional drilling method shall be limited to those that can be accomplished by using a 24 
inch maximum-sized reamer, unless approved by the engineer.  

 
734.3.5  Holes bored by HDD shall be cleaned of excess material before pipe is jacked or 
pulled into place.  Holes bored by the methods of auger boring, microtunneling or pipe jacking 
shall be cleaned as pipe is being jacked or pushed simultaneously into place. 
 
734.3.6  Any areas resulting from caving or excavation outside the above specified limits shall 
be backfilled with a cellular concrete grout designed and produced in accordance with ASTM 
C 796, and with a method that will fill the voids.  The excavated area around the pipe shall be 
sealed with grout for a minimum distance of 3 feet from the outside face of the fill or cut slope. 
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734.3.7  If steel casing pipe to be left in place is used with this installation method, the 
contractor may delete the gasket type joints for the limits of the jacked pipe.  Steel casing pipe 
shall be welded by a certified welder or shall have a mechanical means of locking pipe joints 
into place. 

 
734.3.8  Entry or exit pits or shafts shall be adequately sloped and shored prior to boring. 

 
734.3.9  If the horizontal boring method chosen for use is pipe jacking or microtunneling, 
resilient joint cushioning material shall be used between individual pipe segments during the 
pipe jacking or microtunneling process.  This material shall be ½ inch thick for pipe diameters 
up to 30 inches, and shall be ¾ inch thick for pipe diameters equal to or greater than 30 
inches. 

 
734.3.10  If the horizontal boring method chosen for use is auger boring or pipe ramming, an 
adequate steel leading edge band shall be used to protect the leading edge of the pipe from 
obstacles in the boring path. 

 
734.4  Method of Measurement.  Final measurement will not be made except for authorized 
changes during construction or where appreciable errors are found in the contract quantity. Where 
required, measurement of horizontal bore installed pipe, complete in place, will be made to the 
nearest foot along the geometrical center of the pipe. The revision or correction will be computed 
and added to or deducted from the contract quantity. The length of structure may be increased by 
no more than 3 feet as necessary to avoid cutting the pipe, but such increased length will not be 
included in the contract quantity for payment. 
 
734.5  Basis of Payment. 
 

734.5.1  All cost for work area protection will be paid for at the contract unit price for each of 
the pay items included in the contract. 

 
734.5.2  The accepted quantities of horizontal bore installed pipe, complete in place, will be 
paid for at the contract unit price for each of the items included in the contract.  Payment will 
be considered full compensation for excavation and backfilling of the jacking pits, disposal of 
excess excavation from boring operations, grout for filling voids, disposal of excess drilling 
fluids, video inspection or camera recording equipment, and any other incidental items or 
equipment necessary to complete the described work. 
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Section 736 Bridge Deck Sealer 
 
 
736.1  Description.  This work shall consist of furnishing and applying a sealing compound to the 
surface and exposed areas of bridge decks.  The sealing compound shall be capable of 
penetrating the pore structure of the concrete to provide an effective subsurface barrier to inhibit 
moisture migration and corrosive chemical penetration.  The compound shall not contain 
plasticizers, flexibilizers, oils, or diluents that remain unreactive in the resin or curing agent. 
 
736.2  Materials.  All materials shall conform to Division 1000, Materials Details, and specifically 
as follows: 
 

Item Section 
 
Penetrating Protective Sealer Material .............................................................. 1053 

 
736.3  Construction Requirements. 
 

736.3.1  A light brush sandblast shall be required on new concrete prior to application of 
sealer.  The ambient temperature must be at least 40°F and rising on the day the sealer is 
applied.  The deck concrete must be a minimum of twenty-eight (28) days old prior to 
application of the sealer.  Traffic must not be allowed on the deck for at least twenty-four (24) 
hours after completing the application. 

 
736.3.2  Sealing compound shall be applied to the entire deck surface including the top and 
front face of the barriers at the application rate recommended by the manufacturer.  Sidewalks 
and the back face of the barriers shall not be sealed. 

 
736.4  Method of Measurement.  Final measurement of sealing will not be made except for 
authorized changes during construction or where appreciable errors are found in the contract 
quantity.  The revision or correction will be computed and added to or deducted from the contract 
quantity.  The area will be computed to the nearest square foot for the actual surface area over 
which sealing extends, including the portions of the faces of the barriers. 
 
736.5  Basis of Payment.  The accepted quantity of Bridge Deck Sealer will be paid for at the 
contract unit bid price. 
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Standard Specifications for Highway Construction 
 

Division 800 - Roadside Development 
 
Section Description Revision Date 
800 ..... General Notes (Page 800-3) ................................................................................ 6/6/2008 

801 ..... Lime and Fertilizing ............................................................................................. 6/6/2008 

802 ..... Mulching .............................................................................................................. 6/6/2008 

803 ..... Sodding ............................................................................................................... 6/6/2008 

804 ..... Topsoil................................................................................................................. 8/1/2012 

805 ..... Seeding ............................................................................................................... 6/6/2008 

806 ..... Pollution, Sediment and Erosion Control ............................................................. 8/1/2012 

806.10 ...... Temporary Berms ............................................................................. 806-3 
806.20 ...... Temporary Slope Drains ................................................................... 806-4 

806.30 ...... Temporary Ditch and Inlet Checks .................................................... 806-4 

806.40 ...... Sediment Basins ............................................................................... 806-6 

806.50 ...... Temporary Seeding and Mulching .................................................... 806-7 

806.70 ...... Silt Fence .......................................................................................... 806-7 

806.80 ...... Temporary Pipe ................................................................................ 806-9 

806.90 ...... Temporary Erosion Control Blankets................................................. 806-9 

806.100 .... Temporary Stream Crossing ........................................................... 806-10 

808 ..... Planting Trees, Shrubs and Other Plants ............................................................. 6/6/2008 
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Section 800 General Notes 
 
 
800.1  No work shall proceed within streams channels or other bodies of water without required 
permits from the Corps of Engineers, Missouri Department of Natural Resources, or other 
agencies with jurisdiction.  It shall be the contractor's responsibility to ensure that all permits are 
obtained prior to the start of any work. 
 
800.2  All work in Division 800 shall conform to and be in compliance with the current "St. Louis 
County Sediment and Erosion Control Manual - Best Management Practice's (B.M.P.)", the St. 
Louis County Land Disturbance Code, and St. Louis County Land Disturbance Permit Number 
MO-R100008.  In case of conflict, the more restrictive specification shall apply. 
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Section 801 Lime and Fertilizing 
 
 
801.1  Description.  This work shall consist of the application of agricultural lime and commercial 
fertilizer, and soil preparation for seeding and sodding on areas indicated on the plans, or 
designated by the Engineer. 
 
801.2  Materials. 
 

801.2.1  Material used for soil neutralization, unless otherwise specified, shall be agricultural 
lime with not less than 90 percent passing the No. 8 sieve and containing not less than 65 
percent calcium carbonate equivalent. 
 
801.2.2  Agricultural lime shall be furnished from a source that has been tested and certified 
in accordance with the Missouri Agricultural Liming Materials Act.  The quantity of material 
required to provide the specified pounds of effective neutralizing material (E.N.M.) per acre, 
shall be as directed in the St. Louis County Sediment and Erosion Control Manual.  If 
agricultural lime is furnished as a commercially bagged product, pelletized or otherwise, with 
a guaranteed product analysis shown on the bag listing the elemental properties and 
gradation, the E.N.M. shall be provided to the engineer.  Material may be accepted on the 
basis of bag label analysis. 
 
801.2.3  Fertilizer shall be a standard commercial product which, when applied at the proper 
rate, will supply the required quantity of total nitrogen (N), available phosphoric acid (P205) and 
soluble potash (K20).  See the St. Louis County Sediment and Erosion Control Manual for 
proper application rate.  Material may be accepted on the basis of bag label analysis or 
supplier's certification and shall comply with all applicable Missouri Fertilizer laws. 

 
801.3  Equipment.  Lime and commercial fertilizer shall be applied by mechanical equipment 
designed for this purpose. 
 
801.4  Construction Requirements. 
 

801.4.1  The area to be limed and fertilized will be the area designated within the limits of 
construction; shall have a uniform surface free from rills, washes, and depressions; and shall 
conform to the finished grade and cross section as shown on the plans.  The soil, while in a 
tillable condition, shall be thoroughly broken up, worked, tilled, and loosened to a minimum 
depth of 2 inches.  The seedbed or sodbed shall be prepared by loosening the existing soil on 
the slope, rather than by the addition of loose soil. 
 
801.4.2  Lime and fertilizer shall be applied evenly at the rates designated in the contract, and 
only when the soil is in a tillable condition.  After application, the lime and fertilizer shall be 
mixed into the soil by disking, harrowing, or raking to a minimum depth of 2 inches unless 
applied hydraulically on slopes steeper than 2:1 in accordance with Section 805.3.3.1.  Lime 
and fertilizer shall be applied separately, but may be incorporated into the soil in one 
operation.  Lime and fertilizer shall be applied not more than 48 hours before the seed is sown 
unless authorized by the Engineer. 
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801.5  Method of Measurement.  Measurement of the area which has been limed and fertilized 
will be made to the nearest 1/10 acre. 
 
801.6  Basis of Payment.  The accepted quantity of liming and fertilizing will be paid for at the 
contract unit bid price.  No direct payment will be made for liming and fertilizing areas for which 
seeding or sodding items are included in the contract. 
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Section 802 Mulching 
 
 
802.1  Description.  This work shall consist of the application of a mulch covering of the type 
specified in the contract. 
 
802.2  Materials. 
 

802.2.1  All materials used for mulching shall conform to the following: 
 

802.2.1.1  Vegetative Mulch.  The vegetative mulch shall be the prairie hay or straw from 
oats, rye, wheat, or barley.  Prairie hay shall consist of any combination of any of the 
following plants:  Big Bluestem, Little Bluestem, Indiangrass, Sideoats Grama and native 
wildflowers.  The mulch shall be free of prohibited weed seed as stated in the Missouri 
Seed Law, and shall be relatively free of all other noxious and undesirable seeds.  The 
mulch shall be clean and bright, relatively free of foreign material, and be dry enough to 
spread properly. 

 
802.2.2  Mulch Overspray.  Mulch overspray shall be either virgin wood cellulose fibers or 
recycled paper mulch.  The mulch shall be produced by either the ground or cooked fiber 
process, shall not be water-soluble and shall have the following properties: 

 
 

Property Requirement 

Moisture Content, percent by weight (mass), max. 15 

Organic Matter-Wood Fiber, percent by weight (mass), min. 80 

pH 4.3-8.5 
 
 

802.2.3  Certification.  The contractor shall furnish a certification for mulch and a 
manufacturer's certification that the mulch overspray material is in accordance with these 
specifications. 

 
802.3  Construction Requirements. 
 

802.3.1  Application.  Vegetative mulch shall be applied as directed in the St. Louis County 
Sediment and Erosion Control Manual.  All mulch shall be distributed evenly within 24 hours 
following the seeding operation.  Following the mulching operation, precautions shall be 
taken to prohibit foot or vehicular traffic over the mulched area.  Any mulch that is displaced 
shall be replaced at once, but only after the work preceding the mulching which was 
damaged as a result of the displacement has been repaired to the satisfaction of the 
Engineer.  The contractor may use erosion control blankets in lieu of mulch. 
 
802.3.2  Stabilization.  Vegetative mulch shall be secured from movement by either mulch 
overspray or embedment as indicated in the contract documents, or other methods as 
approved by the Engineer. 

 



6/6/2008 802-2 Mulching 

802.3.2.1  Mulch Overspray.  Mulch overspray shall be applied over the vegetative 
mulch as a separate operation.  Mulch overspray shall be applied in accordance with the 
manufacturer’s recommendations at a minimum rate of 750 pounds per acre. 
 
802.3.2.2  Vegetative Mulch Embedment.  Mulch shall be embedded in the soil a 
sufficient depth to prevent the loss of mulch by wind or water erosion and approximately 
parallel to the roadbed grade. 

 
802.4  Method of Measurement.  This item will not be measured for payment. 
 
802.5  Basis of Payment.  No direct payment will be made for providing and securing mulch.  
The accepted quantities of mulch will be considered completely covered by the contract unit 
price for seeding. 
 

802.5.1  No direct payment will be made for maintaining mulch prior to acceptance for 
maintenance.  On previously accepted mulched areas, the Engineer may authorize areas to 
be repaired in accordance with Section 104.3. 
 
802.5.2  No additional payment will be made for erosion control blankets used in lieu of 
mulch at the contractor’s option. 
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Section 803 Sodding 
 
 
803.1  Description.  This work shall consist of furnishing and placing sod on shown on the plans 
or as designated by the Engineer. 
 
803.2  Materials.  Unless otherwise specified in the contract, the sod shall be Kentucky Bluegrass 
sods grown from a blend of at least three separate varieties, densely rooted and thrifty.  The sod 
shall contain a growth of not more than 25 percent of other grasses and clovers, and be free of all 
weeds.  The sod shall be cut in strips of uniform thickness with each strip containing at least ⅓ 
square yard and not more than one square yard.  Sod shall be cut into strips, not less than 12 
inches in width nor more than 9 feet in length.  At the time of sod lifting, the top growth shall not 
exceed 3 inches in length.  The thickness of the sod shall be determined by stacking ten pieces 
alternately with the soil of the first piece on the bottom.  The height of the stack, without 
compression, shall exceed 11 inches and the thickness of the soil portion of each piece shall be 
not less than ¾ inch.  All sod shall conform to the laws of Missouri and shall be obtained from 
sources meeting the approval of the Department of Agriculture, Plant Industries Division. 
 
803.3  Construction Requirements. 
 

803.3.1  Sod shall not be placed during a drought nor during the period from June 1 to 
September 1 unless authorized by the engineer, and shall not be placed on frozen ground.  
No dry or frozen sod shall be used. 
 
803.3.2  The sodbed shall be prepared, limed, and fertilized in accordance with Section 801 
and the St. Louis County Sediment and Control Manual.  The bed shall be in a firm but 
uncompacted condition with a relatively fine texture at the time of sodding.  The sod bed and 
sod shall be moist.  All sod shall be placed to produce tight joints.  Sod strips shall be laid 
along contour lines, by hand, commencing at the base of the area to be sodded and working 
upward.  The transverse joints of sod strips shall be broken, and the sod carefully laid to 
produce tight joints.  The sod shall be firmed, watered, and re-firmed immediately after it is 
placed.  The firming shall be accomplished by use of a lawn roller or tamper.  Sod placed on 
slopes 3:1 or steeper and in the flow line of ditches, shall be secured with metal clips or 
wooden pegs approximately ½ inch square by 12 inches in length, driven into the ground, 
leaving about ½ inch of the peg above sod, and spaced not more than 2 feet apart.  Pegging 
of sod shall be done immediately after the sod has been firmed.  When sodding is completed, 
the sodded areas shall be cleared of loose sod, excess soil, or other foreign material, and a 
thin application of topsoil shall be scattered over the sod as a top dressing, and the areas 
thoroughly moistened. 
 
803.3.3  The contractor shall keep all sodded areas thoroughly moist for 21 days after laying.  
The sod shall be living at the time of acceptance. 
 

803.4  Acceptance.  No sodded areas will be accepted until the sod is fully rooted into the sod 
bed and thriving.  Sod will not be accepted in the dormant state. 

 
803.5  Method of Measurement.  Measurement will be made to the nearest square yard of 
approved sodded surface area. 
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803.6  Basis of Payment.  The accepted quantities of sodding will be paid for at the contract unit 
price.  No direct payment will be made for sod bed preparation, liming or fertilizing sodded areas, 
or for the replacement of sodded areas not accepted by the Engineer. 
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Section 804 Topsoil 
 
 
804.1  Description.  This work shall consist of approved selected topsoil furnished and placed at 
the locations shown on the plans or as directed by the Engineer. 
 
804.2  Materials.  Topsoil shall be obtained from sources meeting ASTM D 5268 and approved 
by the Engineer.  Topsoil shall be a fertile, friable, and loamy soil of uniform quality, without 
admixture of subsoil materials, and shall be free from materials such as hard clods, stiff clay, 
hardpan, partially disintegrated stone, pebbles larger than one inch in diameter, and any other 
similar impurities.  Topsoil shall be relatively free from grass, roots, weeds, and other 
objectionable plant material or vegetable debris undesirable or harmful to plant life or which will 
prevent the formation of a suitable seedbed.  A report shall be submitted by the supplier to the 
Engineer for review and approval that contains sample identification information, technician name 
and date tested and record as a minimum the following test information: 
 

1) pH; and 
2) Report the percentages by mass of the following: 

a) Deleterious materials; 
b) Organic material; 
c) Sand content; and 
d) Silt and Clay content. 

 
804.3  Construction Requirements. 
 

804.3.1  The Engineer shall be notified sufficiently in advance of the opening of any material 
source to permit the Engineer to prepare for necessary checking and measurement.  Topsoil 
shall be secured from areas from which the topsoil has not been previously removed, either by 
erosion or mechanical methods.  The soil shall not be removed in excess of the depth 
approved by the Engineer.  Unless otherwise shown on the plans, the source of material and if 
needed, all required permits, shall be furnished by the contractor.  During the period of 
removal of the topsoil material, the site shall be kept drained, and when all material has been 
removed, the site shall be left in a neat and presentable condition to the satisfaction of the 
Engineer. 
 
804.3.2  The surface on which the topsoil is to be placed shall be free of all loose rock and 
foreign material greater in any dimension than one-half the depth of the topsoil to be added.  
The surface shall be raked or otherwise loosened just prior to being covered with topsoil.  
Topsoil shall be placed and spread over the designated areas to a depth sufficiently greater 
than shown on the plans so that after settling, the completed work will conform with the 
thickness shown on the plans.  After spreading, all large clods and foreign material shall be 
removed by the contractor. 

 
804.4  Method of Measurement.  Topsoil will be measured to the nearest cubic yard of material 
in vehicles at the point of delivery. 
 
804.5  Basis of Payment.  The accepted quantity of topsoil will be paid for at the contract unit bid 
price, including hauling from any distance. 
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Section 805 Seeding 
 
805.1  Description.  This work shall consist of preparing, liming, and fertilizing a seedbed, and 
the furnishing and sowing of seeds as specified in the contract.  All disturbed areas shall be 
seeded except: (1) sodded areas, (2) surfaced areas, (3) solid rock, and (4) slopes consisting 
primarily of broken rock.  Disturbed areas outside of authorized construction limits shall be seeded 
at the contractor's expense. 
 
805.2  Materials. 
 

805.2.1  The seed shall be grown and processed in the United States or Canada and shall 
comply with the requirements of the Missouri Seed Law.  Certain lots of seed may be 
desirable for the advancement of a local ecotype when specified, and will be the only seed 
permitted.  The following percentages for purity and germination or pure live seed will be the 
minimum requirements in the acceptance of seed, unless otherwise permitted by the 
Engineer. 

  Germination Pure Germination(a) Maximum 
  Including Live Excluding Percent 
 Purity Hard Seed Seed Hard Seed Weed Seed 

Bermuda Grass 95 80   1.00 
Smooth Brome Grass 85 80   2.00 
Kentucky Bluegrass 85 80   1.00 
Orchard Grass 85 80   2.00 
Annual Rye Grass 98 85   1.00 
Sudan Grass 98 85   1.00 
Reed Canary Grass 97 75   1.00 
Timothy 98 85   1.00 
Redtop 92 85   2.00 
Oat Grain 98 85   1.00 
Rye Grain 98 80   1.00 
Tall Fescue 97 85   2.00 
Red Fescue 97 85   1.00 
Korean Lespedeza 98 85  55 1.00 
Sericea Lespedeza 98  85  55 1.00 
Alsike Clover 98 85  55 1.00 
Red Clover 98 85  55 1.00 
Sweet Clover 98 85  55 1.00 
White Clover 98 85  55 1.00 
Hairy Vetch 97 80  50 1.00 
Crown Vetch 98 70  40 1.00 
Birdsfoot Trefoil 98 80  50 1.00 
Big Bluestream (Debearded)   42  0.30 
Blue Grama   64  0.10 
Buffalograss   72  0.30 
Indiangrass (Debearded)   54  0.30 
Little Bluestem (Debearded)   40  1.00 
Sand Lovegrass   69  0.30 
Sideoats Grama   67  0.20 
Switchgrass   62  0.20 
Weeping Lovegrass   83  0.20 

 
 (a) Does not apply if unhulled or unscarified seed is specified. 
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805.2.2  If the specified quantity is in pounds of seed, no reduction will be permitted in the 
specified quantity of seed if the purity or germination, or both, are higher than the minimum 
required by the specification.  If the specified quantity is in pounds of pure live seed, the pure 
live seed quantity shall be determined from the actual percentage shown by the supplier for 
native grasses or by multiplying the actual percentages of purity times the actual percentage 
of germination including hard seed for other seed. 

 
805.2.3  All leguminous seeds shall be inoculated or treated with the proper quantity of 
cultures approved for the particular legume to be sown.  Leguminous seeds include Alsike 
Clover, Korean Lespedeza, Red Clover, Sericea Lespedeza, Sweet Clover, and White Clover. 

 
805.2.3.1  The inoculant for treating leguminous seeds shall be a pure culture of nitrogen 
fixing bacteria.  The containers of the inoculant shall be plainly marked with the expiration 
date for use and the manufacturer's directions for inoculating seed. 
 
805.2.3.2  The process of inoculation shall be in accordance with the manufacturer's 
directions for the particular species of legume.  The time lapse for sowing the seed 
following inoculation shall not exceed 24 hours.  When hydraulic slurry seeding is used, an 
amount of inoculant equal to five times the normal rate required to inoculate only the 
legume seed shall be used.  The inoculant shall be placed directly into the slurry and 
thoroughly mixed immediately before seeding.  When other than the hydraulic slurry 
method is used, the legume seed may be inoculated at the normal rate if it is to be sown 
alone or if the legume seed is inoculated prior to mixing with other seed.  A seed mixture 
which contains a legume that was not inoculated prior to mixing and is not to be seeded by 
the slurry method, shall be inoculated with sufficient inoculant to cover all seed. 
 
805.2.3.3  Prohibited Weed Seeds.  No tolerance will be applied to grass mixtures for 
prohibited weed seeds, namely: Field Bindweed (Convelvulus arvenis), Johnson Grass 
(Sorghum halerenge), and Canada Thistle (cirsium arvense). 

 
805.3  Construction Requirements. 
 

805.3.1  The seedbed shall be prepared, limed, and fertilized in accordance with Section 801.  
Seeding shall be done before the seedbed becomes eroded.  Seed shall be uniformly applied 
at no less than the rates specified.  Unless otherwise shown in the plans, the rate of 
application will be 210 pounds per acre consisting of 100 pounds of tall fescue, 100 pounds of 
perennial rye grass, and 10 pounds of Kentucky Bluegrass. 
 
805.3.2  Disturbed areas outside of authorized construction limits shall be seeded at the 
contractor's expense. 

 
805.3.3  During the months of December through May, August, and September, all lime, 
fertilizer, seed and mulch shall be applied to the finished slopes.  During the months of June, 
July, October, and November, lime, fertilizer, seed, and mulch shall be applied at the following 
rates: 

Lime .......................................... 100 percent of the specified quantity 
Fertilizer ...................................... 75 percent of the specified quantity 
Seed ........................................... 50 percent of the specified quantity 
Mulch ........................................ 100 percent of the specified quantity 
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Alternate methods of seeding will be considered when submitted for approval but will not 
relieve the contractor of compliance with Section 805.7.1. 
 
Seeding shall be done before the proposed seedbed becomes eroded, crusted over, or dried 
out and shall not be done when the ground is in a frozen condition or covered with snow.  
When the partial application has been made during June, July, October, or November, the 
remainder of the fertilizer plus 75 percent of the specified quantity of seed shall be applied by 
overseeding during August, September, December, January, or February.  Seeds shall be 
uniformly applied at the rates prescribed.  Provisions shall be made by markers or other 
means to insure that the successive seeded strips will overlap or be separated by a space no 
greater than the space left between the rows planted by the equipment being used.  If 
inspection during the seeding operations indicates that strips wider than the space between 
rows planted have been left unplanted, additional seed shall be planted on these areas.  Hand 
seeding will be permitted in isolated areas with prior approval of the engineer. 
 

805.3.3.1  Hydraulic Seeding and Fertilizing.  In lieu of mechanical application of seed 
and fertilizer, hydraulic application may be used.  Seed and fertilizer may be applied 
hydraulically provided the seed and fertilizer are applied separately.  The seed and 
fertilizer shall be incorporated into the soil as specified in Sections 801.4.2 and 805.3.2.2, 
in separate operations except that raking will not be required when seeding a previously 
seeded and mulched area.  On slopes steeper than 2:1, or when seeding is applied to a 
previously seeded and mulched area, seed and fertilizer may be applied hydraulically in a 
single operation, and incorporation into the soil will not be required.  Seed and fertilizer, 
separately or in combination, shall be mixed with water and constantly agitated so that a 
uniform mixture can be applied hydraulically to the designated areas.  The ratio of seed 
and fertilizer to water shall be calculated by determining the surface area covered by a 
given quantity of water.  Seed shall not be added to the water more than 4 hours before 
application. 
 
805.3.3.2  Dry Seeding.  Dry seeding shall be done mechanically with equipment 
designed for even distribution of dry seed.  The equipment may either be hand operated, 
such as knapsack seeder, or be tractor drawn, such as seed drill, except that tractor drawn 
equipment will not be permitted on a previously seeded and mulched area.  After 
completing the seeding operation, if in the judgment of the engineer the seedbed is either 
too loose or contains clods which would reduce the germination of the seed, the contractor 
shall firm the area by rolling.  When rolling is required, a lawn type roller shall be used and 
care shall be taken to avoid over compacting the soil. 
 

805.4  Sediment and Erosion Control Requirements.  If seeding is being applied to satisfy a 
sediment and erosion control permit requirement, follow the seeding specifications in the St. Louis 
County Sediment and Erosion Manual.  The application shall be determined by the Engineer. 
 
805.5  Acceptance.  The performance standard shall be met before acceptance of the work.  At 
least two random counts per acre in representative areas of the project will be conducted.  All 
erodible seeded areas shall provide a minimum of 20 living plants, uniformly spaced, of the 
specified type per square foot.  For areas with a large percentage of rock, the number of living 
plants shall be proportional to the percentage of erodible surface, as determined by the 
Engineer.  Inspection for acceptance will be made within 60 days after seeding, excluding 
seeding dates that fall between September 30 and March 1.  Seeding dates that fall between 
September 30 and March 1 will be counted no earlier than May 1. 
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805.5.1  Final payment for seeding will be contingent upon project acceptance.  Seed must 
have germinated and produced a green and growing ground cover, regardless of method 
used to apply seed, before acceptance will be made. 

 
805.6  Corrective Action.  Inadequate stands shall be reworked and reseeded within the time 
period agreed upon at the contractor’s expense.  On previously accepted seeded areas, the 
Engineer may authorize eroded areas to be repaired in accordance with Section 104.3. 
 
805.7  Method of Measurement.  Measurement will be made of the area seeded to the nearest 
1/10 acre. 
 
805.8  Basis of Payment.  The accepted quantity of seeding will be paid for at the contract unit 
price.  No direct payment will be made for liming, fertilizing or seedbed preparation.  No direct 
payment will be made for additional work and seed required when seeding during the months of 
June, July, October, and November. 
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Section 806 Pollution, Sediment and Erosion Control 
 
 
806.1  Description.  This work shall consist of furnishing, installing, maintaining and removing 
temporary pollution, erosion and sediment control measures; furnishing and placing permanent 
erosion control features; or a combination of both as shown on the plans, on the SWPPP, or as 
directed by the Engineer.  For additional information see the St. Louis County "Sediment and 
Erosion Control Manual", located on the "Highway Publications & Manuals" Internet website at 
www.stlouisco.com/PropertyandRoads/HighwayPublicationsManuals. 
 
806.2  Schedule of Work.  Prior to the preconstruction conference and the start of construction, 
the contractor shall submit schedules for the implementation of temporary pollution control and 
temporary and permanent erosion control work, as applicable, for construction operations.  The 
contractor's schedule shall address specifically the pollution and erosion control measures 
planned at all streams or other bodies of water.  No work shall start until the pollution and 
erosion control schedules and methods of operations have been approved by the engineer.  
Any delay of the work resulting from failure to submit acceptable pollution and erosion control 
schedules and methods of operations will be considered non-excusable. 
 
806.3  Material.  All material shall be in accordance with Division 1000, Material Details, and 
specifically as follows: 
 

Item Section 

Lime and Fertilizing 801 

Mulching 802 

Seeding 805 

Geotextile Fabric 1011 
 
806.4  Construction Requirements.  The engineer will limit the surface area of erodible earth 
material exposed by clearing and grubbing or by excavation, borrow and fill operations in 
accordance with the following.  The engineer may direct the contractor to provide immediate 
permanent or temporary pollution control measures to prevent contamination of adjacent 
streams or other bodies of water.  Such work may involve the construction of temporary berms, 
dikes, dams, sediment basins and slope drains, and use of temporary mulches, seeding or other 
control devices or methods as necessary to control erosion and pollution. 
 

806.4.1  If the Engineer determines ditch checks, as shown on the plans, are not suitable 
due to site conditions, a combination of ditch checks and erosion control blankets or rock 
blankets shall be designed to effectively reduce flow velocities. 
 
806.4.2  The contractor shall exercise effective management practices throughout the life of 
the project to control pollution.  Pollutants such as chemicals, fuels, lubricants, bitumen, raw 
sewage or other harmful material shall not be discharged on or from the project.  Temporary 
pollution control measures, such as storage and handling of petroleum products and other 
pollutants, shall be coordinated with temporary and permanent erosion control features 
specified in the contract to ensure economical, effective and continuous erosion and 
pollution control.  These requirements will also apply to work within easements designated 
by the Director. 

http://www.stlouisco.com/PropertyandRoads/HighwayPublicationsManuals
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806.4.3  The contractor shall incorporate all permanent erosion and pollution control 
features into the project at the earliest practical time.  Temporary measures shall be used to 
correct conditions that develop during construction which were not foreseen during the 
design stage, that are needed prior to installation of permanent pollution control features, or 
that are needed temporarily to control erosion that develops during normal construction 
practices, but are not associated with permanent control features on the project. 
 
806.4.4  Clearing and grubbing operations shall be scheduled and performed such that 
grading operations and erosion control features will follow immediately thereafter.  The 
surface area of erodible earth material exposed at one time by clearing and grubbing, 
excavating fill or borrow shall not exceed 435,000 square feet within any individual drainage 
area without installation of erosion controls for that drainage area.  The total erodible surface 
area exposed at one time for an entire project shall not exceed 750,000 square feet without 
specific, written approval from the Engineer. 
 
806.4.5  The Engineer will limit the additional amount of erodible surface areas exposed by 
clearing and grubbing, excavation, borrow and fill operations with the amount of fill area in 
which the finished grading, mulching, seeding and other such permanent erosion control 
measures are completed and properly maintained.  If seasonal limitations make such 
operations impractical, temporary erosion control measures shall be taken immediately. 
 
806.4.6  Unless otherwise provided or approved in writing by the Engineer, construction 
operations in streams or other bodies of water shall be restricted to those areas that must be 
entered for the construction of temporary or permanent structures.  Streams or other bodies 
of water shall be promptly cleared of all false work, piling, debris or other obstructions 
placed therein or caused by construction operations. 
 
806.4.7  Fording of streams or other bodies of water with construction equipment will not be 
permitted, except as allowed by the engineer.  Temporary bridges or other structures shall 
be used wherever an appreciable number of stream or other bodies of water crossings are 
necessary.  Unless otherwise approved in writing by the engineer, mechanized equipment 
shall not be operated in streams or other bodies of water except as may be required to 
construct channel changes and temporary or permanent structures.  If a Corps of Engineer 
Section 404 or Department of Natural Resources Section 401 permit is applicable for a 
project, the permit requirements and conditions will prevail. 
 
806.4.8  The location of all material pits, other than commercially operated sources, and all 
excess material sites will be subject to approval from the engineer.  Erosion from 
construction operations and pollution control measures shall not cause water pollution. 
 
806.4.9  In the event of conflict between these requirements and the pollution control laws, 
rules or regulations of other federal, state or local agencies, the more restrictive laws, rules 
or regulations will apply. 
 
806.4.10  Unless otherwise specified, or directed by the engineer, all temporary erosion 
control measures shall be removed by the contractor after permanent erosion control 
measures are established. 
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Section 806.10 Temporary Berms 
 

806.10.1  Description.  This work shall consist of constructing and maintaining temporary 
berms of rock or compacted soil at the top of fill slopes or transverse to the centerline of fills. 
 
806.10.2  Material.  Temporary berms shall consist of graded material from within the 
project limits or any other suitable material approved by the Engineer. 
 
806.10.3  Construction Requirements.  Temporary berms shall be constructed to the 
approximate dimensions shown on the plans. 

 
806.10.3.1  Type A Berms.  Type A berms shall be machine compacted with a minimum 
of one pass over the entire width of the berm. 
 
806.10.3.2  Type B Berms.  Type B berms shall be machine compacted with a minimum 
of three passes over the entire width of the berm.  Material removed from Type B berms 
shall be incorporated in the embankment when possible.  The contractor shall remove 
and dispose of any excess or unsuitable material to a location approved by the 
Engineer. 
 
806.10.3.3  Type A and Type B Berms.  Temporary berms shall drain to a compacted 
outlet at a slope drain.  On transverse berms, the top width of the berms may be wider 
and the side slopes flatter to allow equipment to pass over these berms with minimal 
disruption. 
 
806.10.3.4  Type C Berms.  Type C berms shall be constructed of rock base material in 
accordance with Section 303.2 or other material as approved by the engineer.  A 
vegetative mulch or an equivalent erosion control blanket shall be placed on the upslope 
side of the Type C berm.  The vegetative mulch shall be placed in such a manner that 
the final compacted thickness is 2 inches.  The material for the vegetative mulch shall be 
in accordance with Section 802.  The straw layer or equivalent erosion control blanket 
shall be removed and replaced as directed by the Engineer. 

 
806.10.4  Method of Measurement. 

 
806.10.4.1  Quantities for Type A berms will be included in Class A or Unclassified 
Excavation quantities listed in the contract.  Final measurement will not be made for 
Type A berms, except in accordance with Section 203.8.1.1. 
 
806.10.4.2  Measurement of Type B and C berms will be made to the nearest linear foot. 

 
806.10.5  Basis of Payment. 

 
806.10.5.1  Payment for Type A berms will be made at the contract unit price for Class A 
or Unclassified Excavation and will be considered full compensation for all labor, 
equipment and material to construct, maintain and remove Type A berms. 
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806.10.5.2  The accepted quantities of Type B and C berms will be paid for at the 
contract unit price and will be considered full compensation for berm installation, 
maintenance, removal and any other work noted on the plans.  No additional payment 
will be made for any costs associated with the straw layer or equivalent erosion control 
blanket on the Type C berm.  
 
806.10.5.3  Any hand work at slope drain inlets will be considered part of the contract 
unit price for slope drains. 

 
 
Section 806.20 Temporary Slope Drains 
 

806.20.1  Description.  This work shall consist of constructing and maintaining temporary 
slope drains to carry water down slopes and to reduce erosion.  The method selected shall 
be approved by the Engineer prior to construction.  See the St. Louis County Sediment and 
Erosion Control Manual for additional information. 
 
806.20.2  Construction Requirements.  The contractor shall provide temporary, 
impermeable slope drains to carry water or water with suspended solids down fill slopes until 
permanent erosion control measures are established.  The contractor shall provide 
temporary slope drains on fill slopes at approximately 500-foot intervals or as directed by the 
engineer.  All temporary slope drains shall be adequately anchored to the slope to prevent 
disruption of flow.  Inlet ends shall be properly constructed to channel water into the 
temporary slope drain.  Outlet ends shall have some means of dissipating the energy of the 
water to reduce erosion downstream.  The contractor shall restore the site of the slope 
drains to the satisfaction of the Engineer. 
 
806.20.3  Method of Measurement.  Measurement of temporary slope drains will be made 
to the nearest linear foot. 
 
806.20.4  Basis of Payment.  The accepted quantities of temporary slope drains will be 
paid for at the contract unit price. 

 
 
Section 806.30 Temporary Ditch and Inlet Checks 
 

806.30.1  Description.  This work shall consist of constructing and maintaining temporary 
ditch and inlet checks, removing sediment deposits from these checks and disposing of the 
sediment at a location approved by the Engineer.  See the St. Louis County Sediment and 
Erosion Control Manual for additional information. 
 
806.30.2  Material.  All material shall be in accordance with Section 806.3 and the following: 

 
806.30.2.1  Posts.  Wood, steel or synthetic posts may be used.  Posts shall be of 
sufficient length, but no less than 4 feet, to ensure adequate embedment while fully 
supporting the silt fence and shall have sufficient strength to resist damage during 
installation and to support applied loads while in service. 
 
806.30.2.2  Support Fence.  All geotextile silt fences shall be supported either 
externally by wire or other approved mesh to a height of at least 24 inches or by a 
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suitably designed support system capable of keeping the material erect.  Either method 
shall be strong enough to withstand applied loads. 

 
806.30.3  Construction Requirements. 

 
806.30.3.1  Ditch Checks.  Ditch checks shall be constructed of rock, sand bags, rock 
bags or an approved alternative erosion control measure as specified in the contract.  
Ditch checks shall not be used where drainage areas exceed 2 acres or where ditch 
slopes exceed 2 percent.  Approved alternate ditch checks shall be installed and 
maintained according to the manufacturer's recommendations. 
 

806.30.3.1.1  Rock Ditch Checks.  Rock ditch checks shall be constructed with 
clean rock.  A minimum of 50 percent of the rock shall have a diameter of 6 inches or 
greater, with a maximum size of 9 inches.  Silt fence or an equivalent filter fabric 
shall be placed beneath the rock ditch check as shown on the plans. 
 
806.30.3.1.2  Sand Bag Ditch Checks.  Sand or rock for sand bags shall be a 
uniform granulation with a maximum aggregate size of 2 inches, shall be clean to 
allow percolation of water through the sand bag and shall meet the approval of the 
engineer.  Sand bags shall be of tightly woven burlap or other material that is 
sufficiently durable to remain intact for the time intended.  Sand bags shall be filled 
approximately three-fourths full, shall weigh approximately 55 pounds and shall be 
securely closed.  The sand bags shall be laid in horizontal courses, and successive 
courses shall break joints with preceding ones.  The bags shall be packed against 
each other and tamped to provide a uniform surface. 
 
806.30.3.1.3  Drop Inlet Checks.  Drop inlet checks shall be constructed adjacent to 
the drop inlet as shown on the plans or as directed by the engineer, as necessary to 
prevent sediment from entering the inlet.  Material shall be in accordance with the 
requirements of the ditch checks or as approved by the engineer. 
 
806.30.3.1.4  Maintenance.  The contractor shall replace checks as directed by the 
engineer.  Periodic sediment removal shall include removal and disposal of sediment 
to a location where sediment will not erode into construction areas, streams or other 
bodies of water.  The contractor shall inspect the ditch checks for sediment 
accumulation after each storm event and shall remove the sediment when deposits 
reach approximately one-half the original height of the check.  Alternate temporary 
erosion control methods shall be maintained in accordance with the manufacturer 
and as directed by the engineer. 
 
806.30.3.1.5  Method of Measurement.  Measurement of sediment removal will be 
made to the nearest cubic yard. 

 
806.30.4  Basis of Payment.  The accepted quantities of temporary checks will be paid for 
at the contract unit price for each pay item included in the contract.  This shall include 
constructing, maintaining, repairing and removing and disposing of the check after 
completion of the work.  The contractor will be compensated at the contract unit price if the 
engineer determines unusual conditions warrant repair or replacement of a check. 
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Section 806.40 Sediment Basins 
 

806.40.1  Description.  This work shall consist of constructing sediment basins as shown 
on the plans or as directed by the engineer to detain sediment.  This work shall also include 
disposal of excavated material, sediment and basin removal and site restoration.  See the 
St. Louis County Sediment and Erosion Control Manual for additional information. 
 
806.40.2  Construction Requirements.  The area where a sediment basin is to be 
constructed shall be cleared of vegetation to enable sediment removal.  The sediment basin 
shall be an excavated or dammed storage area with defined side slopes.  Inlet and outlet 
areas shall be lined with rock riprap. 

 
806.40.2.1  The inlet of a sediment basin shall be constructed with a wide cross-section 
and a minimum grade to prevent turbulence and to allow deposition of soil particles.  
When the depth of sediment reaches one-half the original depth of the sediment basin in 
any part of the pool, all accumulation shall be removed. 
 
806.40.2.2  The contractor shall dispose of accumulated sediment and excavated 
material removed during the construction of the sediment basin in locations where the 
material will not erode into the construction areas, streams or other bodies of water. 
 
806.40.2.3  Sediment basins shall remain in service until all disturbed areas draining into 
the structure have been satisfactorily stabilized.  When use of a temporary sediment 
basin is to be discontinued, the contractor shall remove any sediment and backfill, 
properly compact all excavations, restore the area to the existing ground’s natural or 
intended condition, and seed and mulch in accordance with Sections 802 and 805. 
 

806.40.3  Method of Measurement. 
 

806.40.3.1  Measurement of sediment basin excavation and sediment removal will be 
made to the nearest cubic yard. 
 
806.40.3.2  Measurement of all seeding required after the sediment basin is built, after 
removal of the sediment basin and for site restoration will be in accordance with Section 
805. 

 
806.40.4  Basis of Payment. 

 
806.40.4.1  The accepted quantities for constructing a sediment basin and for sediment 
removal will be paid for at the contract unit price. 
 
806.40.4.2  Payment for all seeding and mulching required after the sediment basin is 
built, after removal of the sediment basin and for site restoration, will be in accordance 
with Section 805. 
 
806.40.4.3  If additional clearing and grubbing is necessary for construction of a 
sediment basin, payment will be included in the contract unit price for sediment basin. 
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Section 806.50 Temporary Seeding and Mulching 
 

806.50.1  Description.  This work shall consist of furnishing and applying fertilizer, seed, 
vegetative mulch or other acceptable cover authorized by the engineer.  This work shall 
produce a quick ground cover to reduce erosion in disturbed areas expected to be re-
disturbed at a later date.  Finish grading of areas will not be required.  Hydraulic seeding 
and fertilizing in accordance with Section 805 will be permitted. 
 
806.50.2  Construction Requirements.  Seeding and mulching shall be a continuous 
operation on all cut and fill slopes, excess material sites and borrow pits during the 
construction process.  All disturbed areas shall be seeded and mulched as necessary to 
eliminate erosion. 

 
806.50.2.1  The contractor shall provide permanent seeding and mulching as shown on 
the plans following temporary seeding. 
 
806.50.2.2  Temporary seeding mixtures of cereal grains shall be applied as directed in 
the St. Louis County Sediment and Erosion Control Manual.  All erodible seeded areas 
shall provide a minimum of 20 plants of the species planted per square foot on at least 
two random counts per acre in representative areas of the field.  For areas with a large 
percentage of rock, the number of living plants shall be proportional to the percentage of 
erodible surface, as determined by the engineer.  The counts will be conducted 60 days 
after the species is planted. 
 
806.50.2.3  Mulch placed over temporary seed mixtures shall be applied in accordance 
with Section 802. 
 
806.50.2.4  Fertilizer shall be applied as directed in the St. Louis County Sediment and 
Control Manual. 
 
806.50.2.5  Lime shall be applied as directed in the St. Louis County Sediment and 
Erosion Control Manual. 

 
806.50.3  Method of Measurement.  Measurement of all temporary seed mixtures and 
accompanying mulch will be made to the nearest 1/10 acre. 
 
806.50.4  Basis of Payment.  The accepted quantities of all temporary seed mixtures and 
the accompanying mulch will be paid for at the contract unit price per acre. 

 
 
Section 806.70 Silt Fence 
 

806.70.1  Description.  This work shall consist of furnishing, installing, maintaining, 
removing and disposing of a silt fence designed to remove suspended particles from sheet 
flow passing through the fence and to prevent sediment from polluting nearby streams or 
other bodies of water.  The quantities of silt fence shown on the plans may be increased or 
decreased at the direction of the engineer.  At the engineer's discretion, the location may be 
modified to fit field conditions.  Such variations in quantity will not be considered as a 
change in work.  See the St. Louis County Sediment and Erosion Control Manual for 
additional information. 



8/1/2012 806-8 Pollution, Sediment and Erosion Control 

 
806.70.2  Material.  All material shall be in accordance with Section 806.3. 

 
806.70.2.1  Posts.  Posts shall be in accordance with Section 806.30.2.1. 
 
806.70.2.2  Support Fence.  Support fences shall be in accordance with Section 
806.30.2.2. 
 
806.70.2.3  Prefabricated Fence.  Prefabricated fence systems may be used if the 
systems meet all of the above material requirements. 

 
806.70.3  Construction Requirements. 

 
806.70.3.1  Fabric Fence.  The contractor shall install silt fence as shown on the plans 
and at other locations directed by the engineer.  Fence construction shall be adequate to 
handle the stress from hydraulic and sediment loading.  Fabric at the bottom of the fence 
shall be buried a minimum of 6 inches to prevent flow under the barrier.  The trench shall 
be backfilled, and the soil compacted over the fabric.  Fabric splices with a minimum 2-
foot overlay shall be located only at a support post.  Any installation method acceptable 
to the Engineer will be allowed as long as the effectiveness and intent of the silt fence is 
achieved.  All geotextile construction shall be in accordance with Sections 624 and 1011. 

 
806.70.3.1.1  Post spacing shall not exceed 5 feet.  Posts shall be driven a sufficient 
depth into the ground or placed on closer spacing as necessary to ensure adequate 
resistance to applied loads. 
 
806.70.3.1.2  The silt fence shall be fastened securely to the upslope side of the 
post.  When wire support fence is used, the wire shall extend into the trench a 
minimum of 2 inches. 

 
806.70.3.2  Maintenance.  The contractor shall maintain the integrity of silt fences as 
long as the fences are necessary to contain sediment runoff.  The contractor shall 
inspect all silt fences immediately after each rainfall and at least daily during prolonged 
rainfalls.  Any deficiencies shall be immediately corrected by the contractor.  In addition, 
the contractor shall make a daily review of the silt fences in areas where construction 
activities have changed the natural contour and drainage runoff to ensure the silt fences 
are properly located for effectiveness.  Where deficiencies exist, additional silt fences 
shall be installed as approved or directed by the Engineer. 
 
806.70.3.3  Sediment.  The contractor shall remove and dispose of sediment when 
accumulations reach approximately one-half the fence height, or sooner when directed 
by the engineer.  If required by heavy sediment loading, a second silt fence shall be 
installed as directed by the Engineer. 
 
806.70.3.4  Removal.  The silt fence shall remain in place until removal is directed by 
the Engineer.  Upon removal, the contractor shall remove and dispose of any excess silt 
accumulation, grade and dress the area to the satisfaction of the engineer, and establish 
vegetation on all bare areas in accordance with the contract requirements.  The fence 
material shall remain the property of the contractor. 
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806.70.4  Method of Measurement.  Silt fence will be measured to the nearest linear foot 
from end to end of each separate installation. 
 
806.70.5  Basis of Payment.  The accepted quantities of silt fence will be paid for at the 
contract unit price. 

 
 
Section 806.80 Temporary Pipe 
 

806.80.1  Description.  This work shall consist of installing and removing temporary pipe 
utilized to carry water under temporary roadways, silt fences, berms or other locations 
determined by the engineer and to prevent the contractor's equipment from coming in direct 
contact with water when crossing an active stream, intermittent streams created during 
heavy rainfalls or other bodies of water. 
 
806.80.2  Material.  Any pipe approved by the engineer may be used. 
 
806.80.3  Construction Requirements.  Installation of temporary pipe shall be in 
accordance with the specifications for permanent pipe and shall prevent water from causing 
erosion around the pipe.  All backfill material for pipes shall be placed in 6-inch lifts and 
mechanically compacted.  Compaction tests will not be required.  Temporary pipe placed in 
intermittent or active streams shall be backfilled with clean rock. 
 
806.80.4  Method of Measurement.  Measurement of temporary pipe will be made to the 
nearest linear foot. 
 
806.80.5  Basis of Payment.  The accepted quantities of temporary pipe will be paid for at 
the contract unit price.  Unless provided as a pay item in the contract documents, no direct 
payment will be made for the placement and removal of the backfill material or rock. 
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806.90.1  Description.  This work shall consist of furnishing and placing erosion control 
blankets on slopes or ditches for short-term or long-term protection of seeded areas at 
locations shown on the plans or as directed by the Engineer.  See the St. Louis County 
Sediment and Erosion Control Manual for additional information. 
 
806.90.2  Material.  Erosion control blankets shall be used as designated in the contract or 
as approved by the engineer.  The contractor shall provide prequalified erosion control 
blankets of the class and type specified in the contract documents or as approved by the 
engineer.  A manufacturer’s certification for each type of blanket used stating that the 
blankets are in accordance with Section 1011.3.6, shall be provided to the Engineer. 
 
806.90.3  Construction Requirements.  Erosion control blankets shall be installed and 
maintained according to the manufacturer's recommendations. 
 
806.90.4  Method of Measurement.  Measurement of erosion control blankets will be made 
to the nearest square yard of surface area covered by the completed mat. 
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806.90.5  Basis of Payment.  The accepted quantity of blanket will be paid for at the 
contract unit price for each of the pay items included in the contract.  If blanket is used in 
lieu of other erosion control measures, payment will be made at the contract unit price for 
the pay items in the contract for the respective items that the blanket replaces. 

 
 
Section 806.100 Temporary Stream Crossing 
 

806.100.1  Description.  This work shall consist of constructing a temporary stream 
crossing to facilitate the movement of equipment across a stream.  See the St. Louis County 
Sediment and Erosion Control Manual for additional information. 
 
806.100.2  Material.  Rock furnished for temporary stream crossings shall be in accordance 
with Section 303.2. 
 
806.100.3  Construction Requirements.  The contractor shall be responsible for the 
design, installation, maintenance and removal of the temporary stream crossing and any 
structures installed for the construction of the temporary stream crossing.  Appropriate 
measures shall be taken to maintain near normal downstream flows and to minimize 
flooding upstream.  The temporary stream crossing shall be constructed to permit the free 
movement of the stream’s aquatic life. 

 
806.100.3.1  Prior to construction of the temporary stream crossing, all information shall 
be submitted to the engineer as needed for the issuance or modification of the Corps of 
Engineer permit.  The contractor shall not begin construction on any temporary stream 
crossing without written permission from the Engineer. 
 
806.100.3.2  All approaches to the temporary stream crossing shall be maintained such 
that all storm water runoff is diverted to retention devices. 
 
806.100.3.3  When the temporary stream crossing is no longer needed, the crossing 
shall be removed as soon as possible and the area shall be restored to pre-project 
conditions or to the satisfaction of the Engineer. 

 
806.100.4  Basis of Payment.  No direct payment will be made for the design, installation, 
maintenance or removal of temporary stream crossings.  The contractor shall be responsible 
for all costs, including damage and penalties. 
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Section 808 Planting Trees, Shrubs and Other Plants 
 
 
808.1  Description.  This work shall consist of furnishing and planting materials in the locations 
designated on the plans or established by the engineer. 
 

808.1.1  Shrubs designated to be removed and relocated shall be protected as required for 
new stock during the temporary removal interim, and then be replanted as hereinafter 
specified. 

 
808.2  Materials. 
 

808.2.1  Plants. 
 

808.2.1.1  Unless otherwise specified or permitted by the engineer, trees, shrubs, and 
other plants shall be nursery stock and shall be true to type and name in accordance with 
the current edition of Standardized Plant Names published by the American Joint 
Committee on Horticultural Nomenclature.  A nursery is defined as a place where trees 
and plants are grown in established rows for the purpose of replanting at a new location.  
The nursery stock shall have well developed branch systems and vigorous healthy root 
systems.  All stock shall be well formed and the trunks of trees shall be uniform.  All plants 
shall have a normal habit of growth and shall be sound, healthy, and vigorous.  They shall 
be free from insects, disease, and defects such as knots, sun-scald, injuries, serious 
abrasions of the bark, or objectionable disfigurements.  Thin weak plants will not be 
accepted.  All nursery stock shall qualify under the AAN Horticultural Standards of the 
current American Standard for Nursery Stock, ANSI Z 60.1.  Substitution of plant stock of 
other materials will not be permitted except by approval of the engineer. 
 
808.2.1.2  All measurements for height, spread, branching, diameter, and root spread or 
ball size shall be as specified in the current AAN American Standard for Nursery Stock, 
ANSI Z 60.1.  Acceptance of plant material will be made only at the planting site 
following the completion of the planting work, except that acceptance for height, spread 
and number of branches will be made before pruning the plant.  Each shipment shall be 
accompanied by an invoice showing sizes and varieties of material and ANSI Z 60.1 
certification. 
 
808.2.1.3  All plant stock shall be certified free of insects and disease by the Missouri 
Department of Agriculture. 
 
808.2.1.4  Inspection of nursery stock may be made at the nursery by the Engineer.  
Approval of material on such inspection shall not be construed as an acceptance.  
Inspection and acceptance of plant materials will be made only at the planting site 
following the completion of the planting work with the exception that acceptance for height, 
spread, and number of branches will be made before pruning the plant.  Each shipment 
shall be accompanied by an invoice showing sizes and varieties of materials included. 
 
808.2.1.5  Invoices showing size and grade of materials shipped, plus all necessary state, 
federal, and other inspection certificates, showing the source of origin and the health of the 
plant materials shall be presented to the Director prior to final acceptance. 
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808.2.1.6  All stock shall be dug and packed with special care to avoid unnecessary injury 
to or removal of roots.  Each variety shall be packed in separate bundles, clearly and 
accurately labeled.  Roots shall be carefully protected with wet straw, moss, or other 
material so that the plants arrive with roots in a moist and healthy condition.  All stock shall 
have been grown within a 150-mile radius of St. Louis. 
 
808.2.1.7  Plants indicated by ball diameter shall be balled and burlapped and shall be 
lifted from the ground so as to retain as many roots as possible.  Such plants shall be so 
dug and transported as to provide and retain a firm ball of the original soil.  The ball shall 
be wrapped with burlap and securely tied to keep the ball firm and intact.  Balls shall be 
adequately protected from rain or sudden changes in weather.  Trees or other plants will 
not be accepted if the balls of earth are loosened or broken.   
 
808.2.1.8  Plants specified as container grown shall have grown in that container 
sufficiently long for new fibrous roots to have developed such that the root mass will retain 
its shape and hold together when removed from the containers; however the root mass 
shall not have grown in container long enough to have become pot bound.  The container 
shall be sufficiently rigid to hold the ball shape protecting the root mass during shipping.  
The containers of all container-grown plants shall be removed just prior to planting. 
 
808.2.1.9  It is the intention of the County to allow the property owners to voice an opinion 
in the types of trees to be planted in specific areas.  Accordingly, a percentage not more 
than 15 percent of the below listed trees may be requested for planting.  Exact numbers of 
specific tree types will be determined after consultation with the property owners and 
representatives of the Department.  Tree types not shown on this listing may be ordered to 
meet special requirements of an area or project as directed by the Director. 
 
 

Types of Trees, Bushes and Shrubs 
 
 
Deciduous Trees 
 
Baldcypress ........................................................................... (Taxodium distichum) 

Cleveland Select Pear .................................. (Pyrus calleryana, 'Cleveland Select') 

Flowering Cherry (Kwanzan) .................................... (Prunus serrulata, 'Kwanzan') 

Flowering Dogwood ........................................................................ (Cornus florida) 

Northern Red Oak ........................................................................... (Quercus rubra) 

Norway Maple ............................................................................. (Acer platanoides) 

Redbud ...................................................................................... (Cercis canadensis) 

Red Maple (Scarlet Maple) ................................................................ (Acer rubrum) 

Pin Oak (True Pin Oak).............................................................. (Quercus palustris) 

Tuliptree ............................................................................... (Liriodendron tulipifera) 
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Evergreen Trees 
 
Austrian Pine ....................................................................................... (Pinus nigra) 

Eastern White Pine .......................................................................... (Pinus strobus) 

Norway Spruce .................................................................................... (Picea abies) 

 
Deciduous Bushes / Shrubs 
 
Burning Bush (Winged Euonymus) ..........................................(Euonymus alatus) 

Forsythia .......................................................................................... (Forsythia spp.) 
Gold Flame Spirea ............................................. (Spiraea x bumalda, 'Gold Flame') 

Miss Kim Dwarf Korean Lilac 
 (or Miss Kim Dwarf Manchurian Lilac) ................. (Syringa patula, 'Miss Kim') 
Purpleleaf Sand Cherry ............................................................... (Prunus x cistena) 

Red Twig Dogwood .............................................................. (Cornus alba 'Sibirica') 

 
Evergreen and Semi-Evergreen Bushes / Shrubs 
 
Dense Spreading Japanese Yew ................................................ (taxus cuspidata) 
Scarlet Firethorn .................................................................. (Pyracanthia coccinea) 

Sea Green Juniper ............................................. (Juniperus chinensis, 'Sea Green') 
 

808.2.2  Mulching Material.  The mulching material shall be wood chips substantially free of 
foreign material. 
 
808.2.3  Tree Wrapping Paper and Binder Twine.  Wrapping paper for trees shall be a 
waterproofed tree wrapping paper of good commercial quality furnished in 4 inch width.  Twine 
for tying paper shall be any approved commercially available binder twine. 
 
808.2.4  Supporting Stakes for Trees.  Supporting stakes for trees shall be an approved 2 
inch x 2 inch x 6 foot posts of sound wood and free from knots that would affect the 
serviceability of the posts. 
 
808.2.5  Peat Moss.  Peat moss shall be a natural domestic product consisting of partially 
decomposed stems and leaves of any variety of sphagnum mosses and shall be substantially 
free of woody substances and mineral matter such as sulphur and iron.  Peat moss shall be 
granulated and used in an air-dry, loose condition. 

 
808.3  Construction Requirements. 
 

808.3.1  Planting Dates.  Planting shall be performed during either the fall phase or the spring 
phase or both, as designated in the contract.  The beginning dates established in the contract 
for the respective phases will be considered to be the effective date of the Notice to Proceed. 
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808.3.2  On roadways open to traffic, the contractor shall avoid crossing the pavement with 
men, equipment, or materials. 
 
808.3.3  Care of Plants Before and During Planting.  Immediately following delivery and 
inspection at the job site, all bare root plants shall be "heeled in" in a manner satisfactory to 
the engineer.  All "heeled in", balled and burlapped, and container grown plants shall be 
protected and their roots kept moist until planted.  While bare root plants are being transported 
to and from "heeling in" grounds, distributed in planting beds, or awaiting planting after 
distribution, their roots shall be protected from drying out by means of wet canvas, burlap, or 
straw, except as specified in Section 808.3.6.6.  The trunks and branches of all trees shall be 
carefully protected from injury of any kind during all operations.  Any injured tree may be 
rejected. 
 
808.3.4  Location and Spacing of Plants.  The general location of each individual tree or 
shrub and the areas for ground cover plants will be shown on the plans.  To facilitate the 
staking operations, the contractor shall notify the engineer in writing at least 2 weeks in 
advance of the date on which he intends to begin planting.  Stakes indicating plant locations 
shall be set for the contractor by representatives of the Department of Highways and Traffic 
within 48 hours from the time the contractor requests such stakes.  Stakes for indicating plant 
locations shall be furnished by the contractor in accordance with the provisions of Section 
105.8. 
 
808.3.5  Pruning Roots.  A maximum of root growth shall be preserved and no root pruning 
will be permitted except as noted herein.  Any large or fleshy roots that have been broken, 
crushed, or badly bruised shall be cleanly cut back to sound wood.  Interfering roots shall be 
pruned if directed by the engineer. 
 
808.3.6  Planting. 

 
808.3.6.1  The planting of all plants shall be subject to the inspection of the engineer.  Any 
rock, rubble, or other underground obstructions shall be removed to the required depth.  If 
underground obstructions, not feasible to move are encountered in the planting areas, 
then other locations may be selected by the engineer.  The contractor shall notify the 
Director at least 24 hours before proceeding with planting operations. 
 
808.3.6.2  Preparation of Holes.  Holes for trees shall be not less than 18 inches larger in 
diameter than the ball diameter, container, or root spread.  Holes for shrubs shall not be 
less than 12 inches larger than the ball diameter, container, or root spread.  Holes for 
vines and seedlings shall be not less than 9 inches in diameter.  The holes shall be of 
such depth to set the plants at the same height at which they grew in the nursery.  If the 
holes are dug too deep, it shall be necessary to add enough backfill material to the bottom 
of the hole to allow for settling.  Depth of holes for vines and seedlings shall be sufficient to 
allow for proper spreading of roots.  
 
808.3.6.3  Backfill Material.  In general, backfill material for planting shall consist of the 
existing excavated soil broken into less than one-inch clods and thoroughly mixed with 
peat moss as required.  Plants with a ball diameter, container, or root spread of 15 inches 
or less require one bushel of peat moss.  Plants with a ball diameter, container, or root 
spread of over 15 inches require 2 bushels of peat moss.  Peat moss will not be required 
for vines or seedlings. 
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808.3.6.4  Bare Root Trees and Shrubs.  Plants with bare roots shall be held firmly in the 
proper position with the roots spread out during backfilling.  Backfill material shall be 
worked and puddled around the roots and thoroughly firmed during backfilling.  Sufficient 
water shall be used to insure thorough saturation of the backfill material around the plant 
roots. 
 
808.3.6.5  Balled and Burlapped and Container Grown Stock.  Plants which are balled 
and burlapped or container grown shall be set to proper position and grade.  The backfill 
material shall be carefully worked and puddled around the ball.  Sufficient water shall be 
used to insure thorough saturation of the backfill material. 
 
808.3.6.6  Vines and Seedlings.  Vines and seedlings shall be planted on 3-foot centers 
and 3 foot staggered rows within designated areas.  When a bundle of plants is opened, 
all plants in that bundle shall immediately be placed in a container of water and each plant 
planted from the container.  Plants placed in the holes shall be backfilled immediately.  
Backfill material shall be thoroughly firmed, and all plants shall be watered the same day 
of planting. 
 
808.3.6.7  Preparation of Plant Beds.  Prior to planting in areas designated on the plans 
as plant beds, the existing sod shall be removed by stripping with a sod cutter set for a 1 
inch depth of cut.  The sod so removed shall be disposed of by the contractor outside the 
limits of the right-of-way or as directed by the engineer. 
 
808.3.6.8  Mulching.  Individual plants except for vines and seedlings shall be mulched 
with a 4-inch layer of wood chips over the backfill or as shown on the plans.  All areas 
shown on the plans as plant beds shall be mulched with a 4-inch thick layer of wood chips 
in a continuous bed over the entire area.  Mulch will not be required for vines or seedlings. 
 
808.3.6.9  Fertilizing.  A 10-8-6 inorganic commercial fertilizer shall be applied to all plant 
materials at the time of planting.  The fertilizer shall be delivered to the site in unopened 
containers bearing the manufacturer's statement of analysis.  Apply fertilizer at the rate of 
1/4 pound to 1/2 pound per inch of caliber for trees, and 2 pounds per 100 square feet of 
planting bed. 
 

808.3.7  Pruning Branches or Stems. 
 

808.3.7.1  Deciduous trees shall be pruned to balance the loss of roots.  Pruning shall 
retain the natural form of the plant type.  Only thinning cuts will be permitted on trees.  A 
single trunk shall be preserved on all shade trees.  All dead, broken, and interfering 
branches shall be removed.  When branches are removed, they shall be cut off flush with 
the parent branch.  All cut surfaces over 1 inch in diameter shall be painted with tree paint 
or tar. 
 
808.3.7.2  Deciduous shrubs shall be pruned by removing all dead wood and broken 
branches and by removing or heading approximately 1/3 to 1/2 of the branches. 
 
808.3.7.3  Evergreens shall be pruned only to the extent of removing dead or damaged 
portions of the branches, except as permitted by the Engineer. 
 
808.3.7.4  Vines shall be pruned to the extent necessary to retain approximately 6 inches 
of runner above the ground surface. 
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808.3.8  Wrapping Trees.  The trunks of all deciduous trees, and the lower part of the largest 
branches of trees of more than 5-inch caliber, shall be carefully wrapped with tree wrapping 
paper immediately after planting.  The wrapping shall begin at the ground line and extend 
upward in a spiral to the lowest major branch.  The spiral paper shall overlap not less than 1 
inch.  Multiple stemmed trees shall have each stem separately wrapped to the lowest major 
branch.  Suckers and small twigs shall be removed to permit proper wrapping.  The wrapping 
paper shall be held in place with binder twine. 
 
808.3.9  Supporting Methods for Trees.  Trees 2 inches or more in caliber, or as determined 
by the Director, shall be properly supported using 3 guy wires securely anchored to approved 
stakes not less than 5 feet from the trunk and at a height as indicated on the plans.  The trunk 
shall be adequately protected from the guy wires.  The guy wires are to be Number 12 gage 
wire.  The supports shall be installed within 2 days of planting. 
 
808.3.10  Finishing.  Waste material, including sod, subsoil, rock, branches, twigs, packing 
material, and other debris shall be disposed of by the contractor outside the limits of the right-
of-way or as directed by the Engineer.  All roadway shoulders and other areas damaged by 
the contractor's operations shall be restored to a satisfactory condition as directed by the 
Engineer.  Finishing in accordance with this section shall be performed following the 
completion of each planting phase when fall and spring planting phases are required. 

 
808.4  Care and Replacement. 
 

808.4.1  Starting with the first day of planting for each phase and continuing through a period 
of 45 days following the last day of planting within the respective phase, the contractor shall 
keep all plants watered sufficiently to maintain moist soil in the root zone.  The engineer may 
direct watering as necessary to maintain moist soil and may halt further planting within the 
respective phases until sufficient water is applied to those plants in place.  In addition to 
watering, the contractor shall perform such weeding, adjusting tree supporting posts, pruning, 
chemical spraying for insect and disease control, and keep all bedded areas substantially 
clear of weeds and grass to insure healthy plants.  The contractor, at no cost to the county, will 
be permitted to apply commercial wilt-proofing compound or liquid fertilizer on plants during 
the planting or the watering period of the contract. 

 
808.4.1.1  In addition to the 10 percent retained percentage specified in Section 808.6, 
there will be withheld an amount equal to 15 percent of the price bid for plants until 
satisfactory completion of the watering requirements specified for each phase of planting, 
at which time the 15 percent will be released. 

 
808.4.2  The contractor shall be responsible for the proper care of all plants until final 
inspection and acceptance of the plants has been made by the Engineer. 

 
808.4.2.1  Any plant, which in the judgment of the Engineer, is not in a healthy growing 
condition at the time of final plant inspection shall be replaced by the contractor in 
accordance with the original specifications except that additional peat moss will not be 
required for the backfill material, and except that the specified 45-day watering period will 
not be required.  No maintenance will be required for those plants replaced under this 
replacement specification. 
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808.4.3  Final Plant Inspection.  For those contracts requiring fall phase planting only, the 
final inspection of plants will be made as soon as practicable after May 15.  For those 
contracts requiring spring phase planting only, or requiring both fall and spring phase planting, 
the final plant inspection will be made as soon as practicable following either the specified 
spring watering period or May 15 whichever comes last.  Plants not accepted at the time of 
final plant inspection will be marked and shall be replaced in the fall in accordance with the 
dates established in the contract.  The contractor will be relieved of all further responsibility for 
plants that are accepted at the time of final plant inspection. 

 
808.5  Liquidated Damages.  Liquidated damages will be charged in accordance with Section 
108.7 except that liquidated damages will be charged against the contractor only for those days 
which would qualify as working days.  The designated amount will be charged separately for each 
phase of planting and for the plant replacement period.  Liquidated damages will not be charged 
during required watering periods. 
 
808.6  Method of Payment.  Trees will be planted and, upon planting, the contractor shall be paid 
90 percent of the bid price within 30 days of receipt of invoice for the planting.  The contractor will 
receive the final 10 percent payment following the first successful leafing out of the trees, within 60 
days of the first following growing season when leafing out occurs.  The replacement of 
unsuccessful planting material shall be the responsibility of the contractor at no cost to the County.  
Replacement shall be made at the direction of the Director or his authorized representative. 
 
808.7  Basis of Payment.  The accepted quantities of plants will be paid for at the contract unit 
bid price for each plant of the types, species, and sizes required, complete in place.  No direct 
payment will be made for any incidental items such as supporting posts, mulch, edging, and water 
necessary for this work. 
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	b) Documentation of past warm mix additive technology field applications including project type, project owner, tonnage, location, mix design, mixture volumetrics, field density, and performance.
	3) Source, trade name, and target rate of anti-strip used.
	4) Source, type (formation, etc.), ledge number, if applicable, and gradation of the mineral aggregates.  The gradation of the component materials shall be representative of the material at the time of use.
	5) Bulk and apparent specific gravities and absorption of each aggregate fraction in accordance with AASHTO T 85 for coarse aggregates and AASHTO T 84 for fine aggregates.
	6) Specific gravity of hydrated lime or mineral filler, if used, in accordance with AASHTO T 100.
	7) Percentage of each aggregate component.
	8) Combined gradation of the job mixture.
	9) Percent asphalt binder, by mass, based on the total mix intended to be incorporated in the completed mixture, shown to the nearest 0.1 percent.
	10) Bulk specific gravity (Gmb), by AASHTO T 166 Method A, of a laboratory compacted mixture.
	11) Percent air voids (Va) of the laboratory compacted specimen.
	12) Voids in the mineral aggregate (VMA) and voids in the mineral aggregate filled with asphalt binder (VFA).
	13) Theoretical maximum specific gravity (Gmm) as determined by AASHTO T 209 after the sample has been short term aged in accordance with Section 404.19.3.1.2 after the sample has been short term aged in accordance with AASHTO R30.
	14) The tensile strength ratio as determined by AASHTO T 283 including all raw data.
	15) Mixing temperature and molding temperature range in accordance with Section 405.5.3.1.
	16) Compaction temperature range in accordance with Section 405.5.3.2.
	17) Dust proportion ratio (No. 200 / asphalt binder).
	18) Bulk specific gravity (Gsb) of the combined aggregate.
	19) Percent chert contained in each aggregate fraction.
	b) Drum mix plants - Provide cold feed settings with and without baghouse percentage.

	Section_407_2010-05-01.pdf
	Section 407 Tack Coat
	Item
	Section


	Section_408_2010-05-01.pdf
	Section 408 Prime Coat
	Item
	Section


	Section_409_2010-05-01.pdf
	Section 409 Seal Coat
	Application Correction Factor
	Gal/yd2
	L/m2


	Section_410_2010-05-01.pdf
	TEST

	Section_412_2010-05-01.pdf
	Section 412 Pavement Surfacing and Texturing

	Section_413_2012-02-29.pdf
	Asphaltic Pavement or Shingles (RAP or RAS)

	Division_400_Cover_2012-12-17.pdf
	FLEXIBLE PAVEMENT

	Section_404_2012-12-17.pdf
	Section 404 Superpave Asphaltic Concrete Pavement
	Item
	Section
	Superpave Fine Aggregate
	Percent Passing by Weight (Mass)



	1) Source, grade, and specific gravity of asphalt binder.
	2) Warm mix additive source, trade name, target rate for water and/or additives, acceptable variation for production, and technology description (added to binder, added to mixture during production, wet aggregate mixtures or foaming process), material safe�
	a) Asphalt binder performance grade test data over the range of warm mix additive percentages proposed for use.
	b) Documentation of past warm mix additive technology field applications including project type, project owner, tonnage, location, mix design, mixture volumetrics, field density, and performance.
	c) Mix design shall incorporate the practices described in AASHTO R 35, Appendix X2 for the warm mix technology selected.
	3) Source, trade name, and target rate of anti-strip used.
	4) Source, type (formation, etc.), ledge number, if applicable, and gradation of the mineral aggregates.  The gradation of the component materials shall be representative of the material at the time of use.
	5) Bulk and apparent specific gravities and absorption of each aggregate fraction in accordance with AASHTO T 85 Specific Gravity and Absorption of Coarse Aggregate for coarse aggregates and AASHTO T 84 Specific Gravity and Absorption of Fine Aggregate for�
	6) Specific gravity of hydrated lime or mineral filler, if used, in accordance with AASHTO T 100 Specific Gravity of Soils.
	7) Percentage of each aggregate component.
	8) Combined gradation of the job mixture.
	9) Percent asphalt binder, by mass, based on the total mix intended to be incorporated in the completed mixture, shown to the nearest 0.1 percent.
	10) Bulk specific gravity (Gmb), by AASHTO T 166 Bulk Specific Gravity of Compacted Hot Mix Asphalt (HMA) Using Saturated Surface-Dry Specimens, Method A, of a laboratory compacted mixture (compacted Ndesign gyrations).
	11) Percent air voids (Va) of the laboratory compacted specimen (compacted to Ndesign gyrations).
	12) Voids in the mineral aggregate (VMA) and voids in the mineral aggregate filled with asphalt binder (VFA) at Ndesign gyrations.
	13) Theoretical maximum specific gravity (Gmm) as determined by AASHTO T 209 Theoretical Maximum Specific Gravity and Density of Hot-Mix Asphalt Paving Mixtures after the sample has been short term aged in accordance with Section 404.5.3.
	14) The tensile strength ratio (TSR) as determined by AASHTO T 283 Resistance of Compacted Hot Mix Asphalt (HMA) to Moisture-Induced Damage including all raw data.  TSR shall be performed with anti-strip or warm mix technologies as submitted.
	15) The gyratory sample mass to produce a 115 mm minimum height specimen.
	16) Mixing temperature range @ discharge and gyratory molding temperature.
	17) Compaction temperature range in accordance with Section 404.5.3.2
	18) The Design Traffic Level and Number of gyrations Ninitial ,  Ndesign , Nmaximum.
	19) Dust proportion ratio (No. 200 / Effective asphalt binder (Pbe)).
	20) Bulk specific gravity (Gsb) of the combined aggregate.
	21) Percent chert contained in each aggregate fraction.
	22) Percent of Theoretical maximum specific gravity (Gmm) at Ninitial, & Nmaximum.
	23) Blended aggregate properties for clay content and angularity.
	24) For SP48 mix designs, the volume (percent) of effective binder (Vbe)
	1) Reason(s) why the 2 test strips failed that indicate either plant, mix design, material or field related reasons;
	2) Corrective action by the Contractor that will prove any future mix successful that is placed as a test strip;
	3) The requested re-start date and time that provides the department at least 24 hour notification of continued field and plant operations if this request is approved by the Director.
	404.14.1  Materials Transfer Vehicle (MTV).  The Contractor may elect to use an MTV, meeting the following requirements, if approved in advance by the Engineer.  The MTV shall be capable of independently delivering mixture from the hauling equipment t...

	404.15.3.2.1  Description.  The paver shall include an approved longitudinal paver wedge system to create a sloped safety edge to the dimensions shown and at locations designated on the contract documents for temporary and permanent pavements.  The Co...
	404.15.3.2.2  Equipment.  The Safety Edge may be constructed on each lift of HMA or WMA or on the full specified plan depth on the final lift.  The finished shape of the Safety Edge shall extend for the full depth of the asphalt pavement or for the to...
	404.15.3.2.3  Construction Requirements.




	05_Division_500_2012-08-15.pdf
	Division 500
	RIGID PAVEMENT
	Section_501_2007-01-31.pdf
	Section 501 Portland Cement Concrete
	Item
	Section
	Ground Granulated Blast Furnace Steel Slag
	Class A-1 Concrete
	Class B Concrete
	Class B-1 Concrete
	Class B-2 Concrete
	Pavement Concrete
	Seal Concrete
	Cement Type
	Item
	Tolerance





	Section_502_2012-08-15.pdf
	Section 502 Portland Cement Concrete Base and Pavement
	Section
	Item

	Section_503_2007-01-31.pdf
	Section 503 Bridge Approach Slab
	Section
	Polyethylene Sheeting

	Item

	Section_504_2007-01-31.pdf
	Section 504 Concrete Approach Pavement

	Section_505_2012-08-15.pdf
	Section 505 Reinforced Concrete Pavement

	Section_507_2012-08-15.pdf
	Section 507 Strength of Concrete Using the Maturity Method


	Division_600.pdf
	INCIDENTAL CONSTRUCTION
	Section_612_2012-07-01.pdf
	Table: Minimum Illuminance Levels for Night Operations

	Section_612_2012-07-01.pdf
	Table: Minimum Illuminance Levels for Night Operations

	Division_600_Cover_2013-01-01.pdf
	INCIDENTAL CONSTRUCTION

	Section_625_2012-12-12.pdf
	Section 625 Flowable Fill (Controlled Low-Strength Materials)
	a) Application;
	b) Source of materials;
	c) Gradation of fine aggregate;
	d) Absolute volumes, specific gravities, unit weights, and any other values used in the CLSM mix design process;
	e) Type and proposed doses of air entraining or accelerating admixtures;
	f) Target flow and entrained air content;
	g) Set Time;
	h) Laboratory test data indicating unconfined compressive strengths at specified set time, 7 and 28 days;
	i) Wet density;
	j) Ambient air temperature and CLSM temperature at time of testing.
	a) Application.
	b) Source of materials and design amount(s).
	c) Gradation of fine aggregate.
	d) Absolute volumes, specific gravities, unit weights, and any other values used in the CLSM mix design process.
	e) Type and proposed doses of air entraining or accelerating admixtures.
	f) Target flow and entrained air content.
	g) Set Time.
	h) Laboratory test data indicating unconfined compressive strengths at set time, 7 and 28 days.
	i) Wet unit weight.
	j) Ambient air temperature and CLSM temperature at time of testing.

	Division_600_Cover_2012-12-19.pdf
	INCIDENTAL CONSTRUCTION

	Section_625_2012-12-19.pdf
	Section 625 Flowable Fill (Controlled Low-Strength Materials)
	a) Application;
	b) Source of materials;
	c) Gradation of fine aggregate;
	d) Absolute volumes, specific gravities, unit weights, and any other values used in the CLSM mix design process;
	e) Type and proposed doses of air entraining or accelerating admixtures;
	f) Target flow and entrained air content;
	g) Set Time;
	h) Laboratory test data indicating unconfined compressive strengths at specified set time, 7 and 28 days;
	i) Wet density;
	j) Ambient air temperature and CLSM temperature at time of testing.
	a) Application.
	b) Source of materials and design amount(s).
	c) Gradation of fine aggregate.
	d) Absolute volumes, specific gravities, unit weights, and any other values used in the CLSM mix design process.
	e) Type and proposed doses of air entraining or accelerating admixtures.
	f) Target flow and entrained air content.
	g) Set Time.
	h) Laboratory test data indicating unconfined compressive strengths at set time, 7 and 28 days.
	i) Wet unit weight.
	j) Ambient air temperature and CLSM temperature at time of testing.

	Division_600_Cover_2013-01-18.pdf
	INCIDENTAL CONSTRUCTION

	Section_626_2013-01-18.pdf
	Section 626  Temporary Steel Plate Trench Bridging


	07_Division_700_2012-12-12.pdf
	STRUCTURES
	Division_700_Cover_2012-12-12.pdf
	STRUCTURES


	09_Division_900_2012-04-27.pdf
	TRAFFIC CONTROL FACILITIES

	10_Division_1000_2012-10-01.pdf
	Section 1010.pdf
	1010.1  Scope.  This specification covers backfill material that is used as part of a mechanically stabilized earth wall system or in other applications requiring an engineered backfill material.
	1010.2  Material.  The requirements for the gradation of the material, the general makeup of the material, and the testing of the material shall apply to all potential uses of this material unless otherwise specified on the design plans or in the contract documents.  The electrochemical requirements listed in this specification shall apply to backfill material used for mechanically stabilized earth wall systems.
	1010.3  General.
	1010.3.1  To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be homogeneous and in accordance with the gradation limits as follows: 

	Percent Passing by Weight (Mass)
	1010.3.2  The frequency of sampling of the backfill material necessary to assure gradation control throughout construction shall be as directed by the Engineer.
	1010.3.3  The dry unit weight (mass) of the backfill material shall be determined in accordance with AASHTO T 19, and shall be no less than 105 lb/ft3  (1682 kg/m3).
	1010.3.4  The plasticity index (PI) of the backfill material shall be determined in accordance with AASHTO T 90, and shall not exceed 6.
	1010.3.5  The angle of internal friction for the backfill material shall be no less than 34 degrees.  No testing will be required whenever 80% of the particle sizes are greater than 3/4 in. (19 mm) or whenever the backfill material consists entirely of crushed limestone.  When testing is required, testing shall be in accordance with one of the tests specified below.
	1010.3.5.1  The angle of internal friction may be determined by the direct shear test in accordance with AASHTO T 236.  This test shall be performed on the portion of the material finer than the No. 10 (2 mm) sieve, utilizing a sample of the material compacted to 95% of the maximum density as determined by AASHTO T 99, Methods C or D at optimum moisture content.
	1010.3.5.2  The angle of internal friction may be determined by the triaxial compression test in accordance with AASHTO T 234-85.

	1010.3.6  The backfill material shall be, in the judgment of the Engineer, substantially free of shale or other soft, poor durability particles and shall have a magnesium sulfate soundness loss of less than 30% after four cycles as determined in accordance with AASHTO T 104.
	1010.3.7  The organic content of the backfill material shall be less than or equal to one percent and shall be measured in accordance with AASSHTO T 267 for material finer than the No. 10 (2.00 mm) sieve.

	1010.4  Electrochemical Requirements.  The following electrochemical requirements shall apply to this backfill material whenever the material is used for mechanically stabilized earth wall systems.
	1010.4.1  Metallic Soil Reinforcement.
	1010.4.1.1  When metallic soil reinforcements are used, the backfill material shall meet the electrochemical requirements as follows:


	Test Method
	1010.4.1.2  Whenever the resistivity of the backfill material is greater than or equal to 5000 ohm-cm, the chlorides and sulfates requirements may be waived.
	1010.4.2  Polymeric Soil Reinforcement.  When polymeric soil reinforcements are used, the backfill material shall meet the electrochemical requirements as follows:

	Test Method
	1010.5  Certification and Acceptance.
	1010.5.1  The Contractor shall furnish to the Engineer written certification that the backfill material provided complies with the applicable sections of this specification.  Copies of all test results for tests performed to ensure compliance with this specification shall be furnished to the Engineer.
	1010.5.2  Acceptance will be based on the written certification, accompanying test reports, and any applicable tests performed as directed by the Engineer.


	Section 1034.pdf
	Section 1034 Reinforced Concrete Elliptical Culvert,

	Section 1052.pdf
	1052.1  Scope.  This specification covers material requirements for metallic soil reinforcement, non-metallic soil reinforcement, concrete facing panels for large block wall systems and concrete blocks for small block wall systems that are supplied as part of mechanically stabilized earth wall systems.
	1052.2  Metallic Soil Reinforcement.  This specification covers metallic soil reinforcement and the accompanying attachments that are utilized in mechanically stabilized earth wall systems.
	1052.2.1  Reinforcement Strips.  Metallic soil reinforcement strips shall be in accordance with the specifications established by the manufacturer of the wall system and according to the plans.  The minimum grade of steel for strips and connection devices shall be AASHTO M 270 Grade 36 (AASHTO M 270M Grade 250).
	1052.2.2  Reinforcement Mesh.  Metallic soil reinforcement mesh shall be in accordance with the specifications established by the manufacturer of the wall system and according to the plans.  The mesh, connector bars and connection devices, as a minimum, shall be in accordance with AASHTO M 32.  Welding shall be in accordance with AASHTO M 55.
	1052.2.3  Fasteners.  Fasteners shall consist of either AASHTO M 164 hexagon head bolts or AASHTO M 164 hexagonal cap screws with nuts and washers.
	1052.2.4  Galvanizing.  All soil reinforcement material, except for fasteners, shall be galvanized in accordance with AASHTO M 111. Fasteners, including bolts, nuts and washers, shall be galvanized in accordance with AASHTO M 232.
	1052.2.5  Certification.  The manufacturer of the wall system shall certify in writing that the soil reinforcement, connections and fasteners meet the minimum requirements established by the design and this specification.  This certification and any other supporting documentation shall be provided by the contractor to the engineer prior to the material being delivered to the construction site.

	1052.3  Non-Metallic Soil Reinforcement. 
	  This specification covers non-metallic or geosynthetic soil reinforcement that is utilized in mechanically stabilized earth wall systems.
	1052.3.1  Geogrids.
	1052.3.1.1  Non-Metallic or geosynthetic soil reinforcement shall be of a polymeric nature and shall consist of a geogrid determined by the wall manufacturer or supplier.
	1052.3.1.2  The geogrid shall be dimensionally stable and able to maintain geometry during transport, handling and installation.
	1052.3.1.3  The geogrid manufacturer shall be responsible for maintaining a quality control program to ensure that the manufactured material meets the requirements of the index tests shown in Table I.  Sampling and conformance testing for the index tests shown in Table I shall be done in accordance with ASTM D 4354.


	Test Procedure
	1052.3.2  Certification.  The the manufacturer of geogrid shall certify in writing that the geogrid is in accordance with this specification.  The certification shall include the roll numbers and identification, the sampling procedures, the results of the quality control tests along with the tests used, and the Minimum Average Roll Value (MARV) values for each roll.  This certification and any other supporting documentation shall be provided to the Engineer prior to the material being delivered to the construction site.

	1052.4  Large Block Wall Systems-Concrete Facing Panels.  This specification covers the concrete facing panels that are used as part of large block mechanically stabilized earth wall systems.
	1052.4.1  Material.
	1052.4.1.1  Concrete.  Concrete material, proportioning, air entraining, mixing, slump and transporting of concrete shall be in accordance with Sec 501, except as noted in this section.
	1052.4.1.2  Aggregate.  Fine and coarse aggregate for the concrete mixture shall meet the requirements of Sec 1005, except that the requirements for gradation and percent passing the No. 200 (75 μm) sieve  will not apply.

	1052.4.2  Design.  The concrete shall be Class A-1, air entrained, with a minimum compressive strength of 4000 psi (28 Mpa) at 28 days.  No additional admixtures will be permitted unless approved by the Engineer.
	1052.4.3  Casting.  The panels shall be cast in such a manner that the acceptance criteria of this specification are met.  Soil reinforcement connection devices shall not be in contact with or attached to the reinforcing steel in the concrete facing panels.
	1052.4.4  Testing.
	1052.4.4.1  Compression tests shall be made on a standard 6 x 12 in. (150 x 300 mm) test specimen prepared in accordance with AASHTO T 23.  Compressive strength testing shall be conducted in accordance with AASHTO T 22.
	1052.4.4.2  During the production of the panels, the manufacturer shall randomly sample the concrete in accordance with AASHTO T 141.  A single compressive strength sample, consisting of a minimum of four cylinders, shall be randomly selected for every production lot.  A production lot shall be defined as a group of panels that will be represented by a single compressive strength sample and shall consist of either 40 panels or a single day’s production, whichever is less.
	1052.4.4.3  For every compressive strength sample, a minimum of two cylinders shall be cured in the same manner as the panels and tested at seven days or less.  The average compressive strength of these cylinders, when tested in accordance with AASHTO T 22, shall represent the initial strength of the concrete.  In addition, a minimum of two cylinders shall be cured in accordance with AASHTO T 23 and tested at 28 days.  The average compressive strength of these cylinders, when tested in accordance with AASHTO T 22, shall represent the compressive strength of the production lot.
	1052.4.4.4  Air content testing shall be performed in accordance with AASHTO T 152 or AASHTO T 196.  Air content samples shall be taken at the beginning of each day’s production and at the same time as compressive samples are taken to ensure compliance with this specification.
	1052.4.4.5  Slump testing shall be performed in accordance with AASHTO T 119.  The slump shall be determined at the beginning of each day’s production and at the same time as the compressive strength samples are taken.

	1052.4.5  Marking.  The date of manufacture, production lot number and piece mark shall be clearly scribed on an unexposed face of each panel.
	1052.4.6  Curing.  Panels shall be cured in accordance with Sec 1029.6.
	1052.4.7  Handling, Storage and Shipping.  All panels shall be free of chipping, discoloration, cracks, fractures, and any other defects determined to be detrimental to the cosmetic value or to the performance characteristics of the panels.  The panels shall not be subjected to excessive bending stresses, and the panel connection devices and exposed exterior finish shall be protected from damage.
	 1052.4.8  Tolerances.
	1052.4.8.1  Panel Dimensions.  Panel connection devices shall be within 1 in. (25 mm) of the specified dimension.  The panel face and thickness dimensions shall be within 1/8 in. (3 mm) of the specified dimension.  All other dimensions or items shall be within 1/4 in. (6 mm) of the specified dimensions.
	1052.4.8.2  Panel Squareness.  Squareness, as determined by the difference between the two diagonals, shall not exceed 1/2 in. (13 mm).
	1052.4.8.3  Panel Surface Finish.  Surface defects on smooth formed surfaces measured over a length of 5 ft. (1500 mm) shall not exceed 1/8 in. (3 mm). Surface defects on the textured-finish surfaces, measured over a length of 5 ft. (1500 mm), shall not exceed 3/8 in. (10 mm).

	1052.4.9  Acceptance.
	1052.4.9.1  Compressive Strength.  Acceptance of the compressive strength of the concrete facing panels will be based upon production lots. Acceptance of the compressive strength of a production lot will occur if the compressive strength test result is equal to or greater than 4000 psi (28 MPa) at 28 days.  If the compressive strength is less than 4000 psi (28 MPa), the concrete facing panels will be accepted if all of the following criteria are met:
	1052.4.9.2  Other Criteria  Concrete facing panels will not be accepted if any of the following defects are found:
	1052.4.9.3  Documentation.  The contractor shall require the manufacturer of the concrete face panels to certify that the concrete face panels are in accordance with this specification.  This certification, copies of test results for all required tests, and any other supporting documentation shall be provided to the engineer prior to the material being shipped to the construction site.


	1052.5  Small Block Wall Systems-Concrete Blocks.  This specification covers the concrete blocks that are used as part of small block mechanically stabilized earth wall systems.
	1052.5.1  Material.
	1052.5.1.1  Concrete.
	1052.5.1.1.1  Concrete material, proportioning, air entraining, mixing, slump and transporting of concrete shall be in accordance with Sec 501, except as noted in this section.
	1052.5.1.1.2  Air-entraining agents, coloring pigments, integral water repellents, finely ground silica and other constituents shall be previously established as suitable for use and shall be in accordance with applicable ASTM standards or evidence shall be provided to prove that the product is not detrimental to the durability of the concrete blocks or any material customarily used in masonry construction.

	1052.5.1.2  Aggregates.  Fine and coarse aggregates for the concrete mixture shall meet the requirements of Sec 1005, except that the requirements for gradation and percent passing the No. 200 (75 μm) sieve will not apply.

	1052.5.2  Design.  The concrete mixture shall be air entrained and shall have a minimum compressive strength of 4000 psi (28 Mpa) at 28 days.  The design of the mixture shall be submitted to the Engineer and approved before use.  No additional admixtures will be permitted unless approved by the Engineer.
	1052.5.3  Finish Color.  Color and finish shall be as shown on the plans and shall be erected with a running bond configuration.  If no color or finish is specified on the plans, the contractor shall provide a color and finish to the Engineer for approval.
	1052.5.4  Testing.
	1052.5.4.1  The manufacturer shall perform compressive strength tests for the concrete blocks on a lot basis with the maximum number of blocks per lot being 2000.  The lot shall be randomly sampled in accordance with ASTM C 140.  Compressive strength test specimens shall be cored or shall be in accordance with the saw-cut coupon provisions of Section 5.2.4 of ASTM C 140.
	1052.5.4.2  The concrete blocks shall be tested for freeze-thaw durability in accordance with ASTM C 1262.  Freeze-thaw durability shall be based on tests from five specimens made with the same material, concrete mix design, manufacturing process and curing process.   Tests shall be required for every project or for every 10,000 concrete blocks that are provided, whichever is greater.  The specimens shall be in accordance with both of the following provisions:

	1052.5.5  Curing.  Concrete blocks shall be cured in accordance with Sec 1029.6.11.
	1052.5.6  Tolerances.  Concrete blocks shall be manufactured within the following tolerances::
	1052.5.7  Acceptance.
	1052.5.7.1  Compressive strength acceptance of the concrete blocks will be determined on a lot basis.  Concrete blocks represented by test coupons that do not reach an average compressive strength of 4000 psi (28 MPa) will be rejected.
	1052.5.7.2  At the time of delivery to the work site, the concrete blocks shall be in accordance with the following physical requirements:
	1052.5.7.3  All concrete blocks shall be sound and free of cracks or other defects that would interfere with the proper placing of the blocks or significantly impair the strength or permanence of the construction.  Minor cracks shall be defined as cracks that are not wider than 1/64 in. (0.5 mm) and not longer than 25% of the block height.  Minor cracks incidental to the usual method of manufacture or minor chipping resulting from shipment and delivery will not be grounds for rejection.
	1052.5.7.4  Any exposed face of a concrete block shall be free of chips, cracks or other imperfections when viewed from a distance of 30 ft. (9.1 m) under diffused lighting.  Up to five percent of a shipment may contain slight cracks or may contain small chips no larger than 1 in. (25 mm).
	 1052.5.7.5  Concrete blocks will be rejected for failure to meet any of the requirements specified above. In addition, any or all of the following defects will be sufficient cause for rejection:
	1052.5.7.6  The contractor shall require the manufacturer of the concrete blocks to certify that the concrete blocks are in accordance with this specification. This certification, copies of test results for all required tests and any other supporting documentation shall be provided to the engineer prior to the material being shipped to the construction site.
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	Porphyry Trap Rock
	Porphyry Trap Rock
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	ASPHALT BINDER REQUIREMENTS
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	Binder Characteristics
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	Division_1000_Cover_Sheet_2011-02-04.pdf
	MATERIAL DETAILS

	Section_1009_2011-02-04.pdf
	Section 1009 Aggregate for Drainage
	Gradation A
	Gradation B

	Section_1036_2011-02-04.pdf
	1036.4.1.5.3.1  Lapped.  Lapped splices shall be in accordance with ACI 318 and the minimum length shall be at least the length of one wire space plus 2 inches for plain wire or 8 inches for deformed wire.  In contact lap splices, the sheets shall be ...
	1036.4.1.5.3.2  Welded.  Welded splices shall be used at the locations shown on the plans and as directed by the Engineer.  Welding shall conform to AWS publication "Structural Welding Code, Reinforcing Steel, AWS D1.4" and applicable special provisions.
	1036.4.1.5.3.3  Welding splices shall not be used on epoxy-coated or galvanized sheets.  No welding shall be performed near epoxy-coated or galvanized sheets/mats that will cause damage to the coating.

	Section_1056_2011-02-04.pdf
	1056.4.1  Deliver materials in original packaging with labels intact.  Packages or containers shall be clearly marked as to color designation and the net mass.
	1056.4.3  Store in clean, dry and protected location, according to manufacturer's requirements.

	Section_1057_2011-02-04.pdf
	a) Hardness - The Shore A durometer hardness shall be 60 - 70.
	b) Elongation - The elongation shall be no less than 450 percent.
	Stormwater Sewers
	Requirement
	Physical Properties
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	Binder Characteristics
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	AASHTO T 53


	MICRO-SURFACING EMULSION (MSE-1)
	Max
	Test Method
	Storage stability test, 24 hr, percent
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	Section_1021_2007-01-31.pdf
	Type A Fully Bituminous Coated.
	Type B Half Bituminous Coated, Paved-invert.
	Type C Fully Bituminous Coated, Paved-invert.
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	MATERIAL DETAILS

	Section_1057.pdf
	a) Hardness - The Shore durometer hardness shall be 60 - 70.
	b) Elongation - The elongation shall be no less than 450 percent.
	Stormwater Sewers
	Requirement
	Test Method
	Maximum
	Minimum
	Each Component as Supplied:
	1.4
	1.2
	(ASTM D 1475)
	550
	200
	(ASTM C 1183)
	60
	30
	(ASTM D 2240)
	bond loss after 5,000 hours
	After Mixing:
	Self-Leveling
	60
	-
	(ASTM C 679)
	Upon Complete Cure:
	-
	600
	(ASTM D 5329 a)
	12
	Physical Properties

	3
	(ASTM D 5329 a)
	Requirement
	Test Method
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	MATERIAL DETAILS

	Section_1057_2011-08-01.pdf
	a) Hardness - The Shore durometer hardness shall be 60 - 70.
	b) Elongation - The elongation shall be no less than 450 percent.
	Stormwater Sewers
	Requirement
	Test Method
	Maximum
	Minimum
	Each Component as Supplied:
	1.4
	1.2
	(ASTM D 1475)
	550
	200
	(ASTM C 1183)
	60
	30
	(ASTM D 2240)
	bond loss after 5,000 hours
	After Mixing:
	Self-Leveling
	60
	-
	(ASTM C 679)
	Upon Complete Cure:
	-
	600
	(ASTM D 5329 a)
	12
	Physical Properties

	3
	(ASTM D 5329 a)
	Requirement
	Test Method

	Section_1010_2011-08-01.pdf
	1010.2  Material  The requirements for the gradation of the material, the general makeup of the material, and the testing of the material shall apply to all potential uses of this material unless otherwise specified on the design plans or in the contract documents.  The electrochemical requirements listed in this specification shall apply to backfill material used for the reinforcement zone of mechanically stabilized earth wall systems.
	1010.3  General
	1010.3.1  To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be well-graded in accordance with ASTM D 2487 Unified Soil Classification System, homogeneous and in accordance with the gradation limits, as tested in accordance with AASHTO T 27, as follows:

	Panel Mechanically Stabilized Earth (MSE) Wall
	Percent Passing by Weight
	Modular Block MSE Wall 1
	Percent Passing by Weight
	Reinforced Soil Slope Structure
	Percent Passing by Weight
	1010.3.1.1  Select Granular Backfill for Box Culvert Bedding  This work consists of furnishing all materials necessary for the placement of 1½ inch minus crushed limestone on well graded crushed limestone shot rock to construct crushed stone bedding beneath the new box culvert as shown on the plans.  The aggregate shall meet the following qualities:

	Test Method
	To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be well-graded in accordance with ASTM D 2487 Unified Soil Classification System, homogeneous and in accordance with the gradation limits, as tested in accordance with AASHTO T 27, as follows:

	Shot Rock 1
	Percent Passing by Weight
	1½ Inch Minus Crushed Limestone
	Percent Passing by Weight
	1010.3.2  The frequency of job-site sampling of the backfill material necessary to assure gradation and plastic index control throughout construction and shall be no less than one test per 2000 cubic yards of material placed.
	1010.3.4  The plasticity index (PI) of the material shall be determined in accordance with AASHTO T 90 and be within the following limits:
	1010.3.4.1  Panel and Block MSE backfill shall not exceed 6.
	1010.3.4.1  Reinforced Soil Slope Structure backfill shall not exceed 20.
	1010.3.5  Aggregate Angle of Internal Friction  The angle of internal friction for the panel and block MSE backfill material shall be no less than 34 degrees.  The angle of internal friction for the reinforced soil slope structure backfill material shall be no less than 30 degrees.  No testing will be required whenever 80 percent of the particle sizes are greater than ¾ inch or whenever the backfill material consists entirely of crushed limestone.  When testing is required, testing shall be in accordance with one of the tests specified below.
	1010.3.5.1  The angle of internal friction may be determined by the direct shear test in accordance with AASHTO T 236.  This test shall be performed on the portion of the material finer than the No. 10 sieve, utilizing a sample of the material compacted to 95 percent of the maximum density as determined by AASHTO T 99, Methods C or D (with oversize correction, as outlined in Note 9 in AASHTO T 99) at optimum moisture content.
	1010.3.5.2  The angle of internal friction may be determined by the triaxial compression test in accordance with AASHTO T 296.

	1010.3.6  Reinforced Soil Slope Structure and Panel / Modular MSE Wall Aggregate Durability  The backfill material shall be, in the judgment of the Engineer, substantially free of organic materials, shale or other soft, poor durability particles and shall have either a magnesium or sodium sulfate soundness loss as follows:

	Test Method
	1010.3.7  The organic content of the backfill material shall be less than or equal to one percent and shall be measured in accordance with AASHTO T 267 for material finer than the No. 10 sieve.
	1010.3.8  The use of salvaged material such as asphaltic concrete millings or Portland Cement Concrete rubble is not allowed.
	1010.3.9  Coefficient of Uniformity  Provide material with a coefficient of uniformity of a minimum of 4 and a maximum of 20 with concave downward grain size distributions as determined by ASTM D 2487.

	1010.4  Electrochemical Requirements  The following electrochemical requirements shall apply to this backfill material whenever the material is used for mechanically stabilized earth wall or reinforced soil structure systems.
	1010.4.1  Metallic Soil Reinforcement
	1010.4.1.1  When metallic soil reinforcements are used, the backfill material shall meet the electrochemical requirements as follows:


	Test Method
	1010.4.1.2  Whenever the resistivity of the backfill material is greater than or equal to 5000 ohm-cm, the chlorides and sulfates requirements may be waived.
	1010.4.2  Geosynthetic Soil Reinforcement  When geosynthetic soil reinforcements are used, the backfill material shall meet one of the following electrochemical criteria, depending on the base polymer:

	Test Method
	1010.5  Certification and Acceptance
	1010.5.1  The Contractor shall furnish to the Engineer written certification that the backfill material provided complies with the applicable sections of this specification.  Copies of all test results for tests, performed by an AASHTO accredited lab, to ensure compliance with this specification shall be furnished to the Engineer.  Electrochemical and soundness tests performed on the material shall be valid for a period not to exceed two years from the date of testing.
	1010.5.2  Acceptance will be based on the written certification, accompanying test reports, and any applicable tests performed as directed by the Engineer.


	Division_1000_Cover_Sheet_2012-02-29.pdf
	MATERIAL DETAILS

	Division_1000_Cover_2012-07-01.pdf
	MATERIAL DETAILS

	Section_1010_2012-07-01.pdf
	1010.2  Material  The requirements for the gradation of the material, the general makeup of the material, and the testing of the material shall apply to all potential uses of this material unless otherwise specified on the design plans or in the contr...
	1010.3  General
	1010.3.1  To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be well-graded in accordance with ASTM D 2487 Unified Soil Classification System, homogeneous and in accordance with the grad...
	1010.3.1.1  Select Granular Backfill for Box Culvert Bedding  This work consists of furnishing all materials necessary for the placement of 1½ inch minus crushed limestone on well graded crushed limestone shot rock to construct crushed stone bedding b...
	To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be well-graded in accordance with ASTM D 2487 Unified Soil Classification System, homogeneous and in accordance with the gradation limi...
	1010.3.2  The frequency of job-site sampling of the backfill material necessary to assure gradation and plastic index control throughout construction and shall be no less than one test per 2000 cubic yards of material placed.
	1010.3.4  The plasticity index (PI) of the material shall be determined in accordance with AASHTO T 90 and be within the following limits:
	1010.3.4.1  Panel and Block MSE backfill shall not exceed 6.
	1010.3.4.1  Reinforced Soil Slope Structure backfill shall not exceed 20.
	1010.3.5  Aggregate Angle of Internal Friction  The angle of internal friction for the panel and block MSE backfill material shall be no less than 34 degrees.  The angle of internal friction for the reinforced soil slope structure backfill material sh...
	1010.3.5.1  The angle of internal friction may be determined by the direct shear test in accordance with AASHTO T 236.  This test shall be performed on the portion of the material finer than the No. 10 sieve, utilizing a sample of the material compact...
	1010.3.5.2  The angle of internal friction may be determined by the triaxial compression test in accordance with AASHTO T 296.

	1010.3.6  Reinforced Soil Slope Structure and Panel / Modular MSE Wall Aggregate Durability  The backfill material shall be, in the judgment of the Engineer, substantially free of organic materials, shale or other soft, poor durability particles and s...
	1010.3.7  The organic content of the backfill material shall be less than or equal to one percent and shall be measured in accordance with AASHTO T 267 for material finer than the No. 10 sieve.
	1010.3.8  The use of salvaged material such as asphaltic concrete millings or Portland Cement Concrete rubble is not allowed.
	1010.3.9  Coefficient of Uniformity  Provide material with a coefficient of uniformity (D60/D10) of a minimum of 4 with concave downward grain size distributions as determined by ASTM D 2487.

	Panel Mechanically Stabilized Earth (MSE) Wall
	Percent Passing by Weight
	Modular Block MSE Wall 1
	Percent Passing by Weight
	Reinforced Soil Slope Structure
	Percent Passing by Weight
	Test Method
	Shot Rock 1
	Percent Passing by Weight
	1½ Inch Minus Crushed Limestone
	Percent Passing by Weight
	Test Method
	1010.4  Electrochemical Requirements  The following electrochemical requirements shall apply to this backfill material whenever the material is used for mechanically stabilized earth wall or reinforced soil structure systems.
	1010.4.1  Metallic Soil Reinforcement
	1010.4.1.1  When metallic soil reinforcements are used, the backfill material shall meet the electrochemical requirements as follows:
	1010.4.1.2  Whenever the resistivity of the backfill material is greater than or equal to 5000 ohm-cm, the chlorides and sulfates requirements may be waived.

	1010.4.2  Geosynthetic Soil Reinforcement  When geosynthetic soil reinforcements are used, the backfill material shall meet one of the following electrochemical criteria, depending on the base polymer:

	Test Method
	Test Method
	1010.5  Certification and Acceptance
	1010.5.1  The Contractor shall furnish to the Engineer written certification that the backfill material provided complies with the applicable sections of this specification.  Copies of all test results for tests, performed by an AASHTO accredited lab,...
	1010.5.2  Acceptance will be based on the written certification, accompanying test reports, and any applicable tests performed as directed by the Engineer.


	Section_1057_2012-07-01.pdf
	Requirements
	Maximum
	Minimum
	Requirements
	Maximum
	Minimum
	Requirements
	Maximum
	Minimum
	Requirements
	Maximum
	Stormwater Sewers
	Test Method
	Requirement
	Minimum
	Maximum
	     Each Component as Supplied:
	ASTM D 1475
	1.2
	1.4
	ASTM C 1183
	200
	550
	ASTM D 2240
	30
	60
	bond loss after 5,000 hours
	     After Mixing:
	Self-Leveling
	ASTM C 679
	-
	60
	     Upon Complete Cure:
	ASTM D 5329 a
	600
	-
	ASTM D 5329 a
	3
	12
	Physical Properties


	Minimum
	Requirement
	Test Method

	Section_1063_2012-07-01.pdf
	Retroreflective Sheeting - Minimum Coefficient of Retroreflection, RA
	Orange
	Yellow
	Green
	Yellow
	Fluorescent
	Orange


	Orange
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	MATERIAL DETAILS

	Section_1015_2012-08-15.pdf
	Binder Characteristics
	86°C
	92°C
	MSE-1
	Max
	Storage stability test, 24 hr., percent

	G  =  
	         W
	 SG x 8.328
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	MATERIAL DETAILS

	Section_1052_2012-10-01.pdf
	1052.1  Scope.  This specification covers material requirements for metallic soil reinforcement, non-metallic soil reinforcement, concrete facing panels for large block wall systems and concrete blocks for small block wall systems that are supplied as...
	1052.2  Metallic Soil Reinforcement.  This specification covers metallic soil reinforcement and the accompanying attachments that are utilized in mechanically stabilized earth wall systems.
	1052.2.1  Reinforcement Strips.  Metallic soil reinforcement strips shall be in accordance with the specifications established by the manufacturer of the wall system and according to the plans.  The minimum grade of steel for strips and connection dev...
	1052.2.2  Reinforcement Mesh.  Metallic soil reinforcement mesh shall be in accordance with the specifications established by the manufacturer of the wall system and according to the plans.  The mesh, connector bars and connection devices, as a minimu...
	1052.2.3  Fasteners.  Fasteners shall consist of either ASTM A 325 hexagon head bolts or ASTM A 325 hexagonal cap screws with nuts and washers.
	1052.2.4  Galvanizing.  All soil reinforcement material, except for fasteners, shall be galvanized in accordance with AASHTO M 111.  Fasteners, including bolts, nuts and washers, shall be galvanized in accordance with AASHTO M 232.
	1052.2.5  Certification.  The manufacturer of the wall system shall certify in writing that the soil reinforcement, connections and fasteners meet the minimum requirements established by the design and this specification.  This certification and any o...
	1052.3  Non-Metallic Soil Reinforcement.  This specification covers non-metallic or geosynthetic soil reinforcement that is utilized in mechanically stabilized earth wall systems.
	1052.3.1  Geogrids.
	1052.3.1.1  Non-Metallic or geosynthetic soil reinforcement shall be of a polymeric nature and shall consist of a geogrid determined by the wall manufacturer or supplier.
	1052.3.1.2  The geogrid shall be dimensionally stable and able to maintain geometry during transport, handling and installation.
	1052.3.1.3  The geogrid manufacturer shall be responsible for maintaining a quality control program to ensure that the manufactured material meets the requirements of the index tests shown in Table I.  Sampling and conformance testing for the index te...

	1052.3.2  Certification.  The manufacturer of geogrid shall certify in writing that the geogrid is in accordance with this specification.  The certification shall include the roll numbers and identification, the sampling procedures, the results of the...

	Test Procedure
	1052.4  Large Block Wall Systems-Concrete Facing Panels.  This specification covers the concrete facing panels that are used as part of large block mechanically stabilized earth wall systems.
	1052.4.1  Material.
	1052.4.1.1  Concrete.  Concrete material, proportioning, air entraining, mixing, slump and transporting of concrete shall be in accordance with Section 501, except as noted in this section.
	1052.4.1.2  Aggregate.  Fine and coarse aggregate for the concrete mixture shall meet the requirements of Section 1005, except that the requirements for gradation and percent passing the No. 200 sieve  will not apply.

	1052.4.3  Casting.  The panels shall be cast in such a manner that the acceptance criteria of this specification are met.  Soil reinforcement connection devices shall not be in contact with or attached to the reinforcing steel in the concrete facing p...
	1052.4.4  Testing.
	1052.4.4.1  Compression tests shall be made on a standard 6 x 12 inch test specimen prepared in accordance with AASHTO T 23.  Compressive strength testing shall be conducted in accordance with AASHTO T 22.
	1052.4.4.2  During the production of the panels, the manufacturer shall randomly sample the concrete in accordance with AASHTO T 141.  A single compressive strength sample, consisting of a minimum of four cylinders, shall be randomly selected for ever...
	1052.4.4.3  For every compressive strength sample, a minimum of two cylinders shall be cured in the same manner as the panels and tested at seven days or less.  The average compressive strength of these cylinders, when tested in accordance with AASHTO...
	1052.4.4.4  Air content testing shall be performed in accordance with AASHTO T 152 or AASHTO T 196.  Air content samples shall be taken at the beginning of each day's production and at the same time as compressive samples are taken to ensure complianc...
	1052.4.4.5  Slump testing shall be performed in accordance with AASHTO T 119.  The slump shall be determined at the beginning of each day's production and at the same time as the compressive strength samples are taken.

	1052.4.5  Marking.  The date of manufacture, production lot number and piece mark shall be clearly scribed on an unexposed face of each panel.
	1052.4.6  Curing.  Panels shall be cured in accordance with Section 1029.6.
	1052.4.7  Handling, Storage and Shipping.  All panels shall be free of chipping, discoloration, cracks, fractures, and any other defects determined to be detrimental to the cosmetic value or to the performance characteristics of the panels.  The panel...
	1052.4.8  Tolerances.
	1052.4.8.1  Panel Dimensions.  Panel connection devices shall be within 1 inch of the specified dimension.  The panel face and thickness dimensions shall be within ⅛ inch of the specified dimension.  All other dimensions or items shall be within ¼ inc...
	1052.4.8.2  Panel Squareness.  Squareness, as determined by the difference between the two diagonals, shall not exceed ½ inch.
	1052.4.8.3  Panel Surface Finish.  Surface defects on smooth formed surfaces measured over a length of 5 feet shall not exceed ⅛ inch.  Surface defects on the textured-finish surfaces, measured over a length of 5 feet, shall not exceed ⅜ inch.

	1052.4.9  Acceptance.
	1052.4.9.1  Compressive Strength.  Acceptance of the compressive strength of the concrete facing panels will be based upon production lots.  Acceptance of the compressive strength of a production lot will occur if the compressive strength test result ...
	1052.4.9.2  Other Criteria.  Concrete facing panels will not be accepted if any of the following defects are found:
	1052.4.9.3  Documentation.  The contractor shall require the manufacturer of the concrete face panels to certify that the concrete face panels are in accordance with this specification.  This certification, copies of test results for all required test...


	1052.5  Small Block Wall Systems-Concrete Blocks.  This specification covers the concrete blocks that are used as part of small block mechanically stabilized earth wall systems.
	1052.5.1  Material.
	1052.5.1.1  Concrete.
	1052.5.1.1.1  Concrete material, proportioning, air entraining, mixing, slump and transporting of concrete shall be in accordance with Section 501, except as noted in this section.
	1052.5.1.1.2  Air-entraining agents, coloring pigments, integral water repellents, finely ground silica and other constituents shall be previously established as suitable for use and shall be in accordance with applicable ASTM standards or evidence sh...

	1052.5.1.2  Aggregates.  Fine and coarse aggregates for the concrete mixture shall meet the requirements of Section 1005, except that the requirements for gradation and percent passing the No. 200 sieve will not apply.

	1052.5.2  Design.  The concrete mixture shall be air entrained and shall have a minimum compressive strength of 4,000 psi at 28 days.  The design of the mixture shall be submitted to the Engineer and approved before use.  No additional admixtures will...
	1052.5.3  Finish Color.  Color and finish shall be as shown on the plans and shall be erected with a running bond configuration.  If no color or finish is specified on the plans, the contractor shall provide a color and finish to the Engineer for appr...
	1052.5.4  Testing.
	1052.5.4.1  The manufacturer shall perform compressive strength tests for the concrete blocks on a lot basis with the maximum number of blocks per lot being 2000.  The lot shall be randomly sampled in accordance with ASTM C 140.  Compressive strength ...
	1052.5.4.2  The concrete blocks shall be tested for freeze-thaw durability in accordance with ASTM C 1262.  Freeze-thaw durability shall be based on tests from five specimens made with the same material, concrete mix design, manufacturing process and ...

	1052.5.5  Curing.  Concrete blocks shall be cured in accordance with Section 1029.6.11.
	1052.5.6  Tolerances.  Concrete blocks shall be manufactured within the following tolerances:
	1052.5.7  Acceptance.
	1052.5.7.1  Compressive strength acceptance of the concrete blocks will be determined on a lot basis.  Concrete blocks represented by test coupons that do not reach an average compressive strength of 4,000 psi will be rejected.
	1052.5.7.2  At the time of delivery to the work site, the concrete blocks shall be in accordance with the following physical requirements:
	1052.5.7.3  All concrete blocks shall be sound and free of cracks or other defects that would interfere with the proper placing of the blocks or significantly impair the strength or permanence of the construction.  Minor cracks shall be defined as cra...
	1052.5.7.4  Any exposed face of a concrete block shall be free of chips, cracks or other imperfections when viewed from a distance of 30 feet under diffused lighting.  Up to five percent of a shipment may contain slight cracks or may contain small chi...
	1052.5.7.5  Concrete blocks will be rejected for failure to meet any of the requirements specified above.  In addition, any or all of the following defects will be sufficient cause for rejection:
	1052.5.7.6  The contractor shall require the manufacturer of the concrete blocks to certify that the concrete blocks are in accordance with this specification.  This certification, copies of test results for all required tests and any other supporting...
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	Section 501 Portland Cement Concrete
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	TRAFFIC CONTROL FACILITIES

	Division_1000.pdf
	Section 1010.pdf
	1010.1  Scope.  This specification covers backfill material that is used as part of a mechanically stabilized earth wall system or in other applications requiring an engineered backfill material.
	1010.2  Material.  The requirements for the gradation of the material, the general makeup of the material, and the testing of the material shall apply to all potential uses of this material unless otherwise specified on the design plans or in the contract documents.  The electrochemical requirements listed in this specification shall apply to backfill material used for mechanically stabilized earth wall systems.
	1010.3  General.
	1010.3.1  To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be homogeneous and in accordance with the gradation limits as follows: 

	Percent Passing by Weight (Mass)
	1010.3.2  The frequency of sampling of the backfill material necessary to assure gradation control throughout construction shall be as directed by the Engineer.
	1010.3.3  The dry unit weight (mass) of the backfill material shall be determined in accordance with AASHTO T 19, and shall be no less than 105 lb/ft3  (1682 kg/m3).
	1010.3.4  The plasticity index (PI) of the backfill material shall be determined in accordance with AASHTO T 90, and shall not exceed 6.
	1010.3.5  The angle of internal friction for the backfill material shall be no less than 34 degrees.  No testing will be required whenever 80% of the particle sizes are greater than 3/4 in. (19 mm) or whenever the backfill material consists entirely of crushed limestone.  When testing is required, testing shall be in accordance with one of the tests specified below.
	1010.3.5.1  The angle of internal friction may be determined by the direct shear test in accordance with AASHTO T 236.  This test shall be performed on the portion of the material finer than the No. 10 (2 mm) sieve, utilizing a sample of the material compacted to 95% of the maximum density as determined by AASHTO T 99, Methods C or D at optimum moisture content.
	1010.3.5.2  The angle of internal friction may be determined by the triaxial compression test in accordance with AASHTO T 234-85.

	1010.3.6  The backfill material shall be, in the judgment of the Engineer, substantially free of shale or other soft, poor durability particles and shall have a magnesium sulfate soundness loss of less than 30% after four cycles as determined in accordance with AASHTO T 104.
	1010.3.7  The organic content of the backfill material shall be less than or equal to one percent and shall be measured in accordance with AASSHTO T 267 for material finer than the No. 10 (2.00 mm) sieve.

	1010.4  Electrochemical Requirements.  The following electrochemical requirements shall apply to this backfill material whenever the material is used for mechanically stabilized earth wall systems.
	1010.4.1  Metallic Soil Reinforcement.
	1010.4.1.1  When metallic soil reinforcements are used, the backfill material shall meet the electrochemical requirements as follows:


	Test Method
	1010.4.1.2  Whenever the resistivity of the backfill material is greater than or equal to 5000 ohm-cm, the chlorides and sulfates requirements may be waived.
	1010.4.2  Polymeric Soil Reinforcement.  When polymeric soil reinforcements are used, the backfill material shall meet the electrochemical requirements as follows:

	Test Method
	1010.5  Certification and Acceptance.
	1010.5.1  The Contractor shall furnish to the Engineer written certification that the backfill material provided complies with the applicable sections of this specification.  Copies of all test results for tests performed to ensure compliance with this specification shall be furnished to the Engineer.
	1010.5.2  Acceptance will be based on the written certification, accompanying test reports, and any applicable tests performed as directed by the Engineer.


	Section 1034.pdf
	Section 1034 Reinforced Concrete Elliptical Culvert,

	Section 1052.pdf
	1052.1  Scope.  This specification covers material requirements for metallic soil reinforcement, non-metallic soil reinforcement, concrete facing panels for large block wall systems and concrete blocks for small block wall systems that are supplied as part of mechanically stabilized earth wall systems.
	1052.2  Metallic Soil Reinforcement.  This specification covers metallic soil reinforcement and the accompanying attachments that are utilized in mechanically stabilized earth wall systems.
	1052.2.1  Reinforcement Strips.  Metallic soil reinforcement strips shall be in accordance with the specifications established by the manufacturer of the wall system and according to the plans.  The minimum grade of steel for strips and connection devices shall be AASHTO M 270 Grade 36 (AASHTO M 270M Grade 250).
	1052.2.2  Reinforcement Mesh.  Metallic soil reinforcement mesh shall be in accordance with the specifications established by the manufacturer of the wall system and according to the plans.  The mesh, connector bars and connection devices, as a minimum, shall be in accordance with AASHTO M 32.  Welding shall be in accordance with AASHTO M 55.
	1052.2.3  Fasteners.  Fasteners shall consist of either AASHTO M 164 hexagon head bolts or AASHTO M 164 hexagonal cap screws with nuts and washers.
	1052.2.4  Galvanizing.  All soil reinforcement material, except for fasteners, shall be galvanized in accordance with AASHTO M 111. Fasteners, including bolts, nuts and washers, shall be galvanized in accordance with AASHTO M 232.
	1052.2.5  Certification.  The manufacturer of the wall system shall certify in writing that the soil reinforcement, connections and fasteners meet the minimum requirements established by the design and this specification.  This certification and any other supporting documentation shall be provided by the contractor to the engineer prior to the material being delivered to the construction site.

	1052.3  Non-Metallic Soil Reinforcement. 
	  This specification covers non-metallic or geosynthetic soil reinforcement that is utilized in mechanically stabilized earth wall systems.
	1052.3.1  Geogrids.
	1052.3.1.1  Non-Metallic or geosynthetic soil reinforcement shall be of a polymeric nature and shall consist of a geogrid determined by the wall manufacturer or supplier.
	1052.3.1.2  The geogrid shall be dimensionally stable and able to maintain geometry during transport, handling and installation.
	1052.3.1.3  The geogrid manufacturer shall be responsible for maintaining a quality control program to ensure that the manufactured material meets the requirements of the index tests shown in Table I.  Sampling and conformance testing for the index tests shown in Table I shall be done in accordance with ASTM D 4354.


	Test Procedure
	1052.3.2  Certification.  The the manufacturer of geogrid shall certify in writing that the geogrid is in accordance with this specification.  The certification shall include the roll numbers and identification, the sampling procedures, the results of the quality control tests along with the tests used, and the Minimum Average Roll Value (MARV) values for each roll.  This certification and any other supporting documentation shall be provided to the Engineer prior to the material being delivered to the construction site.

	1052.4  Large Block Wall Systems-Concrete Facing Panels.  This specification covers the concrete facing panels that are used as part of large block mechanically stabilized earth wall systems.
	1052.4.1  Material.
	1052.4.1.1  Concrete.  Concrete material, proportioning, air entraining, mixing, slump and transporting of concrete shall be in accordance with Sec 501, except as noted in this section.
	1052.4.1.2  Aggregate.  Fine and coarse aggregate for the concrete mixture shall meet the requirements of Sec 1005, except that the requirements for gradation and percent passing the No. 200 (75 μm) sieve  will not apply.

	1052.4.2  Design.  The concrete shall be Class A-1, air entrained, with a minimum compressive strength of 4000 psi (28 Mpa) at 28 days.  No additional admixtures will be permitted unless approved by the Engineer.
	1052.4.3  Casting.  The panels shall be cast in such a manner that the acceptance criteria of this specification are met.  Soil reinforcement connection devices shall not be in contact with or attached to the reinforcing steel in the concrete facing panels.
	1052.4.4  Testing.
	1052.4.4.1  Compression tests shall be made on a standard 6 x 12 in. (150 x 300 mm) test specimen prepared in accordance with AASHTO T 23.  Compressive strength testing shall be conducted in accordance with AASHTO T 22.
	1052.4.4.2  During the production of the panels, the manufacturer shall randomly sample the concrete in accordance with AASHTO T 141.  A single compressive strength sample, consisting of a minimum of four cylinders, shall be randomly selected for every production lot.  A production lot shall be defined as a group of panels that will be represented by a single compressive strength sample and shall consist of either 40 panels or a single day’s production, whichever is less.
	1052.4.4.3  For every compressive strength sample, a minimum of two cylinders shall be cured in the same manner as the panels and tested at seven days or less.  The average compressive strength of these cylinders, when tested in accordance with AASHTO T 22, shall represent the initial strength of the concrete.  In addition, a minimum of two cylinders shall be cured in accordance with AASHTO T 23 and tested at 28 days.  The average compressive strength of these cylinders, when tested in accordance with AASHTO T 22, shall represent the compressive strength of the production lot.
	1052.4.4.4  Air content testing shall be performed in accordance with AASHTO T 152 or AASHTO T 196.  Air content samples shall be taken at the beginning of each day’s production and at the same time as compressive samples are taken to ensure compliance with this specification.
	1052.4.4.5  Slump testing shall be performed in accordance with AASHTO T 119.  The slump shall be determined at the beginning of each day’s production and at the same time as the compressive strength samples are taken.

	1052.4.5  Marking.  The date of manufacture, production lot number and piece mark shall be clearly scribed on an unexposed face of each panel.
	1052.4.6  Curing.  Panels shall be cured in accordance with Sec 1029.6.
	1052.4.7  Handling, Storage and Shipping.  All panels shall be free of chipping, discoloration, cracks, fractures, and any other defects determined to be detrimental to the cosmetic value or to the performance characteristics of the panels.  The panels shall not be subjected to excessive bending stresses, and the panel connection devices and exposed exterior finish shall be protected from damage.
	 1052.4.8  Tolerances.
	1052.4.8.1  Panel Dimensions.  Panel connection devices shall be within 1 in. (25 mm) of the specified dimension.  The panel face and thickness dimensions shall be within 1/8 in. (3 mm) of the specified dimension.  All other dimensions or items shall be within 1/4 in. (6 mm) of the specified dimensions.
	1052.4.8.2  Panel Squareness.  Squareness, as determined by the difference between the two diagonals, shall not exceed 1/2 in. (13 mm).
	1052.4.8.3  Panel Surface Finish.  Surface defects on smooth formed surfaces measured over a length of 5 ft. (1500 mm) shall not exceed 1/8 in. (3 mm). Surface defects on the textured-finish surfaces, measured over a length of 5 ft. (1500 mm), shall not exceed 3/8 in. (10 mm).

	1052.4.9  Acceptance.
	1052.4.9.1  Compressive Strength.  Acceptance of the compressive strength of the concrete facing panels will be based upon production lots. Acceptance of the compressive strength of a production lot will occur if the compressive strength test result is equal to or greater than 4000 psi (28 MPa) at 28 days.  If the compressive strength is less than 4000 psi (28 MPa), the concrete facing panels will be accepted if all of the following criteria are met:
	1052.4.9.2  Other Criteria  Concrete facing panels will not be accepted if any of the following defects are found:
	1052.4.9.3  Documentation.  The contractor shall require the manufacturer of the concrete face panels to certify that the concrete face panels are in accordance with this specification.  This certification, copies of test results for all required tests, and any other supporting documentation shall be provided to the engineer prior to the material being shipped to the construction site.


	1052.5  Small Block Wall Systems-Concrete Blocks.  This specification covers the concrete blocks that are used as part of small block mechanically stabilized earth wall systems.
	1052.5.1  Material.
	1052.5.1.1  Concrete.
	1052.5.1.1.1  Concrete material, proportioning, air entraining, mixing, slump and transporting of concrete shall be in accordance with Sec 501, except as noted in this section.
	1052.5.1.1.2  Air-entraining agents, coloring pigments, integral water repellents, finely ground silica and other constituents shall be previously established as suitable for use and shall be in accordance with applicable ASTM standards or evidence shall be provided to prove that the product is not detrimental to the durability of the concrete blocks or any material customarily used in masonry construction.

	1052.5.1.2  Aggregates.  Fine and coarse aggregates for the concrete mixture shall meet the requirements of Sec 1005, except that the requirements for gradation and percent passing the No. 200 (75 μm) sieve will not apply.

	1052.5.2  Design.  The concrete mixture shall be air entrained and shall have a minimum compressive strength of 4000 psi (28 Mpa) at 28 days.  The design of the mixture shall be submitted to the Engineer and approved before use.  No additional admixtures will be permitted unless approved by the Engineer.
	1052.5.3  Finish Color.  Color and finish shall be as shown on the plans and shall be erected with a running bond configuration.  If no color or finish is specified on the plans, the contractor shall provide a color and finish to the Engineer for approval.
	1052.5.4  Testing.
	1052.5.4.1  The manufacturer shall perform compressive strength tests for the concrete blocks on a lot basis with the maximum number of blocks per lot being 2000.  The lot shall be randomly sampled in accordance with ASTM C 140.  Compressive strength test specimens shall be cored or shall be in accordance with the saw-cut coupon provisions of Section 5.2.4 of ASTM C 140.
	1052.5.4.2  The concrete blocks shall be tested for freeze-thaw durability in accordance with ASTM C 1262.  Freeze-thaw durability shall be based on tests from five specimens made with the same material, concrete mix design, manufacturing process and curing process.   Tests shall be required for every project or for every 10,000 concrete blocks that are provided, whichever is greater.  The specimens shall be in accordance with both of the following provisions:

	1052.5.5  Curing.  Concrete blocks shall be cured in accordance with Sec 1029.6.11.
	1052.5.6  Tolerances.  Concrete blocks shall be manufactured within the following tolerances::
	1052.5.7  Acceptance.
	1052.5.7.1  Compressive strength acceptance of the concrete blocks will be determined on a lot basis.  Concrete blocks represented by test coupons that do not reach an average compressive strength of 4000 psi (28 MPa) will be rejected.
	1052.5.7.2  At the time of delivery to the work site, the concrete blocks shall be in accordance with the following physical requirements:
	1052.5.7.3  All concrete blocks shall be sound and free of cracks or other defects that would interfere with the proper placing of the blocks or significantly impair the strength or permanence of the construction.  Minor cracks shall be defined as cracks that are not wider than 1/64 in. (0.5 mm) and not longer than 25% of the block height.  Minor cracks incidental to the usual method of manufacture or minor chipping resulting from shipment and delivery will not be grounds for rejection.
	1052.5.7.4  Any exposed face of a concrete block shall be free of chips, cracks or other imperfections when viewed from a distance of 30 ft. (9.1 m) under diffused lighting.  Up to five percent of a shipment may contain slight cracks or may contain small chips no larger than 1 in. (25 mm).
	 1052.5.7.5  Concrete blocks will be rejected for failure to meet any of the requirements specified above. In addition, any or all of the following defects will be sufficient cause for rejection:
	1052.5.7.6  The contractor shall require the manufacturer of the concrete blocks to certify that the concrete blocks are in accordance with this specification. This certification, copies of test results for all required tests and any other supporting documentation shall be provided to the engineer prior to the material being shipped to the construction site.
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	1036.4.1.5.3.1  Lapped.  Lapped splices shall be in accordance with ACI 318 and the minimum length shall be at least the length of one wire space plus 2 inches for plain wire or 8 inches for deformed wire.  In contact lap splices, the sheets shall be ...
	1036.4.1.5.3.2  Welded.  Welded splices shall be used at the locations shown on the plans and as directed by the Engineer.  Welding shall conform to AWS publication "Structural Welding Code, Reinforcing Steel, AWS D1.4" and applicable special provisions.
	1036.4.1.5.3.3  Welding splices shall not be used on epoxy-coated or galvanized sheets.  No welding shall be performed near epoxy-coated or galvanized sheets/mats that will cause damage to the coating.
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	1056.4.1  Deliver materials in original packaging with labels intact.  Packages or containers shall be clearly marked as to color designation and the net mass.
	1056.4.3  Store in clean, dry and protected location, according to manufacturer's requirements.
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	a) Hardness - The Shore durometer hardness shall be 60 - 70.
	b) Elongation - The elongation shall be no less than 450 percent.
	Stormwater Sewers
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	bond loss after 5,000 hours
	After Mixing:
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	Section_1010_2011-08-01.pdf
	1010.2  Material  The requirements for the gradation of the material, the general makeup of the material, and the testing of the material shall apply to all potential uses of this material unless otherwise specified on the design plans or in the contract documents.  The electrochemical requirements listed in this specification shall apply to backfill material used for the reinforcement zone of mechanically stabilized earth wall systems.
	1010.3  General
	1010.3.1  To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be well-graded in accordance with ASTM D 2487 Unified Soil Classification System, homogeneous and in accordance with the gradation limits, as tested in accordance with AASHTO T 27, as follows:

	Panel Mechanically Stabilized Earth (MSE) Wall
	Percent Passing by Weight
	Modular Block MSE Wall 1
	Percent Passing by Weight
	Reinforced Soil Slope Structure
	Percent Passing by Weight
	1010.3.1.1  Select Granular Backfill for Box Culvert Bedding  This work consists of furnishing all materials necessary for the placement of 1½ inch minus crushed limestone on well graded crushed limestone shot rock to construct crushed stone bedding beneath the new box culvert as shown on the plans.  The aggregate shall meet the following qualities:

	Test Method
	To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be well-graded in accordance with ASTM D 2487 Unified Soil Classification System, homogeneous and in accordance with the gradation limits, as tested in accordance with AASHTO T 27, as follows:

	Shot Rock 1
	Percent Passing by Weight
	1½ Inch Minus Crushed Limestone
	Percent Passing by Weight
	1010.3.2  The frequency of job-site sampling of the backfill material necessary to assure gradation and plastic index control throughout construction and shall be no less than one test per 2000 cubic yards of material placed.
	1010.3.4  The plasticity index (PI) of the material shall be determined in accordance with AASHTO T 90 and be within the following limits:
	1010.3.4.1  Panel and Block MSE backfill shall not exceed 6.
	1010.3.4.1  Reinforced Soil Slope Structure backfill shall not exceed 20.
	1010.3.5  Aggregate Angle of Internal Friction  The angle of internal friction for the panel and block MSE backfill material shall be no less than 34 degrees.  The angle of internal friction for the reinforced soil slope structure backfill material shall be no less than 30 degrees.  No testing will be required whenever 80 percent of the particle sizes are greater than ¾ inch or whenever the backfill material consists entirely of crushed limestone.  When testing is required, testing shall be in accordance with one of the tests specified below.
	1010.3.5.1  The angle of internal friction may be determined by the direct shear test in accordance with AASHTO T 236.  This test shall be performed on the portion of the material finer than the No. 10 sieve, utilizing a sample of the material compacted to 95 percent of the maximum density as determined by AASHTO T 99, Methods C or D (with oversize correction, as outlined in Note 9 in AASHTO T 99) at optimum moisture content.
	1010.3.5.2  The angle of internal friction may be determined by the triaxial compression test in accordance with AASHTO T 296.

	1010.3.6  Reinforced Soil Slope Structure and Panel / Modular MSE Wall Aggregate Durability  The backfill material shall be, in the judgment of the Engineer, substantially free of organic materials, shale or other soft, poor durability particles and shall have either a magnesium or sodium sulfate soundness loss as follows:

	Test Method
	1010.3.7  The organic content of the backfill material shall be less than or equal to one percent and shall be measured in accordance with AASHTO T 267 for material finer than the No. 10 sieve.
	1010.3.8  The use of salvaged material such as asphaltic concrete millings or Portland Cement Concrete rubble is not allowed.
	1010.3.9  Coefficient of Uniformity  Provide material with a coefficient of uniformity of a minimum of 4 and a maximum of 20 with concave downward grain size distributions as determined by ASTM D 2487.

	1010.4  Electrochemical Requirements  The following electrochemical requirements shall apply to this backfill material whenever the material is used for mechanically stabilized earth wall or reinforced soil structure systems.
	1010.4.1  Metallic Soil Reinforcement
	1010.4.1.1  When metallic soil reinforcements are used, the backfill material shall meet the electrochemical requirements as follows:


	Test Method
	1010.4.1.2  Whenever the resistivity of the backfill material is greater than or equal to 5000 ohm-cm, the chlorides and sulfates requirements may be waived.
	1010.4.2  Geosynthetic Soil Reinforcement  When geosynthetic soil reinforcements are used, the backfill material shall meet one of the following electrochemical criteria, depending on the base polymer:

	Test Method
	1010.5  Certification and Acceptance
	1010.5.1  The Contractor shall furnish to the Engineer written certification that the backfill material provided complies with the applicable sections of this specification.  Copies of all test results for tests, performed by an AASHTO accredited lab, to ensure compliance with this specification shall be furnished to the Engineer.  Electrochemical and soundness tests performed on the material shall be valid for a period not to exceed two years from the date of testing.
	1010.5.2  Acceptance will be based on the written certification, accompanying test reports, and any applicable tests performed as directed by the Engineer.
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	Section_1010_2012-07-01.pdf
	1010.2  Material  The requirements for the gradation of the material, the general makeup of the material, and the testing of the material shall apply to all potential uses of this material unless otherwise specified on the design plans or in the contr...
	1010.3  General
	1010.3.1  To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be well-graded in accordance with ASTM D 2487 Unified Soil Classification System, homogeneous and in accordance with the grad...
	1010.3.1.1  Select Granular Backfill for Box Culvert Bedding  This work consists of furnishing all materials necessary for the placement of 1½ inch minus crushed limestone on well graded crushed limestone shot rock to construct crushed stone bedding b...
	To ensure proper functioning of the structure, the backfill material that is used for structural applications shall be well-graded in accordance with ASTM D 2487 Unified Soil Classification System, homogeneous and in accordance with the gradation limi...
	1010.3.2  The frequency of job-site sampling of the backfill material necessary to assure gradation and plastic index control throughout construction and shall be no less than one test per 2000 cubic yards of material placed.
	1010.3.4  The plasticity index (PI) of the material shall be determined in accordance with AASHTO T 90 and be within the following limits:
	1010.3.4.1  Panel and Block MSE backfill shall not exceed 6.
	1010.3.4.1  Reinforced Soil Slope Structure backfill shall not exceed 20.
	1010.3.5  Aggregate Angle of Internal Friction  The angle of internal friction for the panel and block MSE backfill material shall be no less than 34 degrees.  The angle of internal friction for the reinforced soil slope structure backfill material sh...
	1010.3.5.1  The angle of internal friction may be determined by the direct shear test in accordance with AASHTO T 236.  This test shall be performed on the portion of the material finer than the No. 10 sieve, utilizing a sample of the material compact...
	1010.3.5.2  The angle of internal friction may be determined by the triaxial compression test in accordance with AASHTO T 296.

	1010.3.6  Reinforced Soil Slope Structure and Panel / Modular MSE Wall Aggregate Durability  The backfill material shall be, in the judgment of the Engineer, substantially free of organic materials, shale or other soft, poor durability particles and s...
	1010.3.7  The organic content of the backfill material shall be less than or equal to one percent and shall be measured in accordance with AASHTO T 267 for material finer than the No. 10 sieve.
	1010.3.8  The use of salvaged material such as asphaltic concrete millings or Portland Cement Concrete rubble is not allowed.
	1010.3.9  Coefficient of Uniformity  Provide material with a coefficient of uniformity (D60/D10) of a minimum of 4 with concave downward grain size distributions as determined by ASTM D 2487.

	Panel Mechanically Stabilized Earth (MSE) Wall
	Percent Passing by Weight
	Modular Block MSE Wall 1
	Percent Passing by Weight
	Reinforced Soil Slope Structure
	Percent Passing by Weight
	Test Method
	Shot Rock 1
	Percent Passing by Weight
	1½ Inch Minus Crushed Limestone
	Percent Passing by Weight
	Test Method
	1010.4  Electrochemical Requirements  The following electrochemical requirements shall apply to this backfill material whenever the material is used for mechanically stabilized earth wall or reinforced soil structure systems.
	1010.4.1  Metallic Soil Reinforcement
	1010.4.1.1  When metallic soil reinforcements are used, the backfill material shall meet the electrochemical requirements as follows:
	1010.4.1.2  Whenever the resistivity of the backfill material is greater than or equal to 5000 ohm-cm, the chlorides and sulfates requirements may be waived.

	1010.4.2  Geosynthetic Soil Reinforcement  When geosynthetic soil reinforcements are used, the backfill material shall meet one of the following electrochemical criteria, depending on the base polymer:

	Test Method
	Test Method
	1010.5  Certification and Acceptance
	1010.5.1  The Contractor shall furnish to the Engineer written certification that the backfill material provided complies with the applicable sections of this specification.  Copies of all test results for tests, performed by an AASHTO accredited lab,...
	1010.5.2  Acceptance will be based on the written certification, accompanying test reports, and any applicable tests performed as directed by the Engineer.
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	Section_1052_2012-10-01.pdf
	1052.1  Scope.  This specification covers material requirements for metallic soil reinforcement, non-metallic soil reinforcement, concrete facing panels for large block wall systems and concrete blocks for small block wall systems that are supplied as...
	1052.2  Metallic Soil Reinforcement.  This specification covers metallic soil reinforcement and the accompanying attachments that are utilized in mechanically stabilized earth wall systems.
	1052.2.1  Reinforcement Strips.  Metallic soil reinforcement strips shall be in accordance with the specifications established by the manufacturer of the wall system and according to the plans.  The minimum grade of steel for strips and connection dev...
	1052.2.2  Reinforcement Mesh.  Metallic soil reinforcement mesh shall be in accordance with the specifications established by the manufacturer of the wall system and according to the plans.  The mesh, connector bars and connection devices, as a minimu...
	1052.2.3  Fasteners.  Fasteners shall consist of either ASTM A 325 hexagon head bolts or ASTM A 325 hexagonal cap screws with nuts and washers.
	1052.2.4  Galvanizing.  All soil reinforcement material, except for fasteners, shall be galvanized in accordance with AASHTO M 111.  Fasteners, including bolts, nuts and washers, shall be galvanized in accordance with AASHTO M 232.
	1052.2.5  Certification.  The manufacturer of the wall system shall certify in writing that the soil reinforcement, connections and fasteners meet the minimum requirements established by the design and this specification.  This certification and any o...
	1052.3  Non-Metallic Soil Reinforcement.  This specification covers non-metallic or geosynthetic soil reinforcement that is utilized in mechanically stabilized earth wall systems.
	1052.3.1  Geogrids.
	1052.3.1.1  Non-Metallic or geosynthetic soil reinforcement shall be of a polymeric nature and shall consist of a geogrid determined by the wall manufacturer or supplier.
	1052.3.1.2  The geogrid shall be dimensionally stable and able to maintain geometry during transport, handling and installation.
	1052.3.1.3  The geogrid manufacturer shall be responsible for maintaining a quality control program to ensure that the manufactured material meets the requirements of the index tests shown in Table I.  Sampling and conformance testing for the index te...

	1052.3.2  Certification.  The manufacturer of geogrid shall certify in writing that the geogrid is in accordance with this specification.  The certification shall include the roll numbers and identification, the sampling procedures, the results of the...

	Test Procedure
	1052.4  Large Block Wall Systems-Concrete Facing Panels.  This specification covers the concrete facing panels that are used as part of large block mechanically stabilized earth wall systems.
	1052.4.1  Material.
	1052.4.1.1  Concrete.  Concrete material, proportioning, air entraining, mixing, slump and transporting of concrete shall be in accordance with Section 501, except as noted in this section.
	1052.4.1.2  Aggregate.  Fine and coarse aggregate for the concrete mixture shall meet the requirements of Section 1005, except that the requirements for gradation and percent passing the No. 200 sieve  will not apply.

	1052.4.3  Casting.  The panels shall be cast in such a manner that the acceptance criteria of this specification are met.  Soil reinforcement connection devices shall not be in contact with or attached to the reinforcing steel in the concrete facing p...
	1052.4.4  Testing.
	1052.4.4.1  Compression tests shall be made on a standard 6 x 12 inch test specimen prepared in accordance with AASHTO T 23.  Compressive strength testing shall be conducted in accordance with AASHTO T 22.
	1052.4.4.2  During the production of the panels, the manufacturer shall randomly sample the concrete in accordance with AASHTO T 141.  A single compressive strength sample, consisting of a minimum of four cylinders, shall be randomly selected for ever...
	1052.4.4.3  For every compressive strength sample, a minimum of two cylinders shall be cured in the same manner as the panels and tested at seven days or less.  The average compressive strength of these cylinders, when tested in accordance with AASHTO...
	1052.4.4.4  Air content testing shall be performed in accordance with AASHTO T 152 or AASHTO T 196.  Air content samples shall be taken at the beginning of each day's production and at the same time as compressive samples are taken to ensure complianc...
	1052.4.4.5  Slump testing shall be performed in accordance with AASHTO T 119.  The slump shall be determined at the beginning of each day's production and at the same time as the compressive strength samples are taken.

	1052.4.5  Marking.  The date of manufacture, production lot number and piece mark shall be clearly scribed on an unexposed face of each panel.
	1052.4.6  Curing.  Panels shall be cured in accordance with Section 1029.6.
	1052.4.7  Handling, Storage and Shipping.  All panels shall be free of chipping, discoloration, cracks, fractures, and any other defects determined to be detrimental to the cosmetic value or to the performance characteristics of the panels.  The panel...
	1052.4.8  Tolerances.
	1052.4.8.1  Panel Dimensions.  Panel connection devices shall be within 1 inch of the specified dimension.  The panel face and thickness dimensions shall be within ⅛ inch of the specified dimension.  All other dimensions or items shall be within ¼ inc...
	1052.4.8.2  Panel Squareness.  Squareness, as determined by the difference between the two diagonals, shall not exceed ½ inch.
	1052.4.8.3  Panel Surface Finish.  Surface defects on smooth formed surfaces measured over a length of 5 feet shall not exceed ⅛ inch.  Surface defects on the textured-finish surfaces, measured over a length of 5 feet, shall not exceed ⅜ inch.

	1052.4.9  Acceptance.
	1052.4.9.1  Compressive Strength.  Acceptance of the compressive strength of the concrete facing panels will be based upon production lots.  Acceptance of the compressive strength of a production lot will occur if the compressive strength test result ...
	1052.4.9.2  Other Criteria.  Concrete facing panels will not be accepted if any of the following defects are found:
	1052.4.9.3  Documentation.  The contractor shall require the manufacturer of the concrete face panels to certify that the concrete face panels are in accordance with this specification.  This certification, copies of test results for all required test...


	1052.5  Small Block Wall Systems-Concrete Blocks.  This specification covers the concrete blocks that are used as part of small block mechanically stabilized earth wall systems.
	1052.5.1  Material.
	1052.5.1.1  Concrete.
	1052.5.1.1.1  Concrete material, proportioning, air entraining, mixing, slump and transporting of concrete shall be in accordance with Section 501, except as noted in this section.
	1052.5.1.1.2  Air-entraining agents, coloring pigments, integral water repellents, finely ground silica and other constituents shall be previously established as suitable for use and shall be in accordance with applicable ASTM standards or evidence sh...

	1052.5.1.2  Aggregates.  Fine and coarse aggregates for the concrete mixture shall meet the requirements of Section 1005, except that the requirements for gradation and percent passing the No. 200 sieve will not apply.

	1052.5.2  Design.  The concrete mixture shall be air entrained and shall have a minimum compressive strength of 4,000 psi at 28 days.  The design of the mixture shall be submitted to the Engineer and approved before use.  No additional admixtures will...
	1052.5.3  Finish Color.  Color and finish shall be as shown on the plans and shall be erected with a running bond configuration.  If no color or finish is specified on the plans, the contractor shall provide a color and finish to the Engineer for appr...
	1052.5.4  Testing.
	1052.5.4.1  The manufacturer shall perform compressive strength tests for the concrete blocks on a lot basis with the maximum number of blocks per lot being 2000.  The lot shall be randomly sampled in accordance with ASTM C 140.  Compressive strength ...
	1052.5.4.2  The concrete blocks shall be tested for freeze-thaw durability in accordance with ASTM C 1262.  Freeze-thaw durability shall be based on tests from five specimens made with the same material, concrete mix design, manufacturing process and ...

	1052.5.5  Curing.  Concrete blocks shall be cured in accordance with Section 1029.6.11.
	1052.5.6  Tolerances.  Concrete blocks shall be manufactured within the following tolerances:
	1052.5.7  Acceptance.
	1052.5.7.1  Compressive strength acceptance of the concrete blocks will be determined on a lot basis.  Concrete blocks represented by test coupons that do not reach an average compressive strength of 4,000 psi will be rejected.
	1052.5.7.2  At the time of delivery to the work site, the concrete blocks shall be in accordance with the following physical requirements:
	1052.5.7.3  All concrete blocks shall be sound and free of cracks or other defects that would interfere with the proper placing of the blocks or significantly impair the strength or permanence of the construction.  Minor cracks shall be defined as cra...
	1052.5.7.4  Any exposed face of a concrete block shall be free of chips, cracks or other imperfections when viewed from a distance of 30 feet under diffused lighting.  Up to five percent of a shipment may contain slight cracks or may contain small chi...
	1052.5.7.5  Concrete blocks will be rejected for failure to meet any of the requirements specified above.  In addition, any or all of the following defects will be sufficient cause for rejection:
	1052.5.7.6  The contractor shall require the manufacturer of the concrete blocks to certify that the concrete blocks are in accordance with this specification.  This certification, copies of test results for all required tests and any other supporting...
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